

















































































































































































































‘SP1658 (continued)

FIGURE 2 — AC TEST CIRCUIT AND WAVEFORMS
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SP1658 (continued)

FREQUENCY (MHz)

FIGURE 3 — OUTPUT FREQUENCY versus CAPACITANCE FOR
VARIOUS VALUES OF INPUT VOLTAGE

FIGURE 4 — RMS NOISE DEVIATION
versus OPERATING FREQUENCY
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FIGURE 5 — FREQUENCY-CAPACITANCE PRODUCT versus

1.0

i

DC CONTROL INPUT =
i LI
1

4.0 Vde j{{_ﬁ
SN EN

100

f, OPERATING FREQUENCY (MHz)

CONTROL VOLTAGE (Vcx)

L T T T 1T 1

l

[

L Cx(pf) = Frequency-Capacitance Product at Desired Vg x

Desired Frequency (MHz) pd
P
/
/
v
pd
//
//

Vex. INPUT VOLTAGE

68

(vdc)

-20 -18 -16 -14 -12 -10 -08 -06 -04 -02



DUAL 4-INPUT GATE

SP1660

SP1660- provides simultaneous OR-NOR or AND-
POSITIVE LOGIC NAND output functions with the capability of driving
a 50-ohm lines. These devices contain an internal bias
q —Bn refaranre ualtana jncirinn that the thrachnld nnint ic
8 x . 2 - e . X
5 p » 3 always in the center of the transition region over the
6 2 temperature range (-30° to +85°C). The input pulldown
22 X=ATBICFD resistors eliminate the need to tie unused inputs to VEE
10 Y=A+B+C+D
" 14
12 15
13
NEGATIVE LOGIC
PRI
8 X
5§ ——L 3
6 [ Y 2 tog = 0.9 ns typ (510-ohm load)
) =1.1nstyp ( 50-ohm load)
7 X=ASBOCeD Pp = 120 mW typ/pkg (No load)
10 ——D Y=AeBeCeD Full Load Current, I} = -256 mAdc max
[ Jp— 1
13

CIRCUIT SCHEMATIC
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'SP 1660 (continued)

ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink (L1C21

4A2WCB or equivalent) or a transverse air 3
flow greater than 500 linear fpm should
be maintained while the circuit is either in
a test socket or is mounted on a printed
circuit board. Test procedures are shown
for only one input and one output. The 14
olthg inputs and outputs are tested ina 15 CERAMIC PACKAGE E
similar manner. Outputs are tested with a
50-0hm resistor to -2.0 Vdc. See general
information section for complete thermal TEST VOLTAGE VALUES
data. (Volts)
@ Test . .
Temporature | ViHmex | ViLmin |ViHAmin{ViLAmax | VEE
-30% | -0875 | -1.890 | -1.180 | -1.515 | -5.2
+25°C | -0810 | -1.850 | -1.095 | -1.485 | -5.2
+85°C | -0.700 | -1.830 | -1.025 | -1.440 | -5.2
SP1660_Test Li TEST VOLTAGE APPLIED TO
+25°C PINS LISTED BELOW: Vee)
Characteristic Symbol Min Vitimax] Vitmin |ViHamin[ViLAmax | VEE | Gnd
Power Supply Drain Current [ 8 - - mAdc - - - - 8 116
input Current linH M - - wAdc . - - - 8 1,16
linL. . 05 - uAde - . - - 8 116
NOR Logic “1” Output Voltage | Vou ¢ 3 -0.960 -0.700 Vde - 4 - - 8 1,16
- 5 - -
l | IR RN
- 7 - -
NOR Logic 0" Output Voltage | VoL ¢ | 3 -1.850 -1575 | vdc 4 - - - 8 116
5 - - -
l AR
7 _ _ -
OR Logic """ Output Voltage | VOH ¢ 2 -0.960 -0.700 | ‘Vdc 4 - - - 8 116
6 - - -
l | | AR,
7 - - -
OR Logic 0" Qutput Voltage | VoL ¢ 2 -1.850 -1575 | Vdc = 4 - - 8 116
- s - -
1 | IR RN
- 7 - -
NOR Logic “1” VoHat| 3 ~0.980 = Vdc = = - 4 [] 116
Threshold Voltage ‘ 1 - l - - - 5 l
- - - - 6
_ - - - 7
NOR Logic “0" VoLa¢| 3 - - - | -1885 | vdc - = 4 - 8 1,16
Threshold Voltage - - - - - 5 -
1 Z Z Z 1 l - - 5 N l
_ _ _ - - 7 _
OR Logic ""1” Threshold Voltage| VOHA ¢ | 2 1.065 -0.980 0910 | — Vde - = 4 - [] 116
- - - 5 -
L l SRR
- - _ 7 _
OR Logic “0” Threshold Voltage| VoLA® | 2 - - — [-1885 | vdc - - - 4 8 118
- - - - - - 5
1 - — Z 1 z - - S l
- - - - - - 7
Switching Times (50 £ Load) Pulse In m-og’ -32V | +20V
Propagation Delay 1443~ 3 - - - 19 ns 4 3 - - 8 116
14-2- 2 - - - 19 2 - -
1442+ 2 - - - 17 2 - -
t4-3+ 3 - - - 1.7 3 - -
Rise Time 13+ 3 - - - 23 ns 4 3 - - 8 1,16
124+ 2 - - - 23 ns 4 2 - 8 116
Fall Time 3. 3 - - 23 ns 4 3 - 8 1,16
t2- 2 - 23 ns 4 2 - 8 1,16
*Individually test each input applying V)i or Vj_ to the input under test. ® NOTES

The electrical specifications shown above apply to the SP1660
under the following conditions:
1. The package is housed in  suitable heat sink.t
or
2. Air is blown transversely over the package. See ganers!
information section for more details.

1A suitable heat sink is an IERC uicziuaawce Or equivalent.



SP1660 (continued)

SWITAHING TIME TEST NIRCUIT AND WAV EFORMS @ 25°C

Vin to Channel “A""

Coax

Input

©—

Puise Generator

All input and output cables to
the scope are equal lengths of
50-ohm coaxial cable.

100

<
P

VWA

Vout OB Vouy NOR

To
Channel
g
Coax Coax
>
< <
A > 50 350
!
|
I
|
|
|
|
|
' s
o 3100 3100

fnput Pulse t+ = t- = 1.6 +0.2 ns

Unused outputs connected to a 50-ohm resistor to ground

Vout OR

PROPAGATION DELAY

-+

90%

R

bt 14

90%
50%
10%

50%
T 10%

+0.31V
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QUAD 2-INPUT “NOR” GATE

SP1662

Four 2-input NOR or NAND gating functions
in a single package. An internal bias reference

POSITIVE LOGIC NEGATIVE LOGIC voltage insures that the threshold point remains

- 4%2 temperature range (-30 to +85°C).

in the center of the transition region over the

5=y Input pulldown resistors elnminate the neea

TN

gy B
GDG sﬂ_s to tie unused inputs.to VEE.
7 7

tpd = 0.9 ns typ (510-ohm load)
= 1.1 ns typ (60-ohm load)
Pp = 240 mW typ/pkg (No load)
Full Load Current, || = -26 mAdc max

CIRCUIT SCHEMATIC

6
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ELECTRICAL CHARACTERISTICS

This PECL I circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink(IERC-21
4 A2WCB or equivalent) or a se air
flow greater than 500 linear fpm should
be maintained while the circuit is either in
a test socket or is mounted on a printed
circuit board. Test procedures are shown
for only one input and one output. The
other inputs and outputs are tested in a
similar manner. Outputs are tested with a

CERAMIC PACKAGE E

50-ohm resistor to -2.0 Vdc. See general TEST VOLTAGE VALUES
infor i ion for plete thermal 11 14 (Volits)
data. 12 © Test
13 15 Temperature | VIH max VIL min VIHA min ViLA max VEE
-30°C -0.875 -1.890 -1.180 -1.515 -5.2
+25°C -0.810 -1.850 -1.095 -1.485 5.2
+885°C -0.700 -1.830 -1.025 -1.440 5.2
Pin SP1662 Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°c +25°C +86°C
Characteristic Symbol Test Min Max Min Max Miri Max Unit VIH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current 1g 8 - - - 56 - ~ mAdc - - — - 8 1,16
Input Current YinH . - — - 350 - - uAdc M — - - 8 1,16
tin L . - - 05 ~ - - uAdc ~ . = 8 1,16
Logic 1" VoH 2 -1.045 -0.960 | -0.810 | -0.890 | -0.700 Vdc - 4 - - 8 116
Output Voltage 2 -1.045 -0.960 | -0.810 | -0.8%0 | -0.700 Vdc - 5 8 1,16
Cogic 0" VoL 2 -1.890 -1.850 Vdc 4 - - ~ 8 1,16
Output Voltage 2 -1.890 -1.850 vdc 5 - - - 8 1,16
Cogic “1" VoHA 2 -1.065 - -0.980 Vdc - - 4 8 116
Threshold Voltage 2 -1.065 - -0.980 Vde - - 5 . 8 1,16
Logic 0" VoLA 2 - -1.630 - Vdc - - 4 - 8 1,16
Threshold Voltage 2 - ~1.630 - -1.600 — -1.555 Vdc — — 5 - 8 1,16
Switching Times (50 Q Load) Pulse In Pulse Out -3.2v [ +20v
Propagation Delay 442+ 2 - 16 1.0 15 - 1.7 ns 4 2 - - 8 1,16
t4-2- 2 - 18 1.1 1.7 - 19 ns 4 2 - - 8 1,16
Rise Time 24 2 — 2.2 14 2.1 - 2.3 ns 4 2 - - 8 1,16
Fall Time . 2 - 2.2 2.1 - 23 ns 4 2 — - 8 1,16

*Individually test each input applying V) or Vj_ to input under test.

(penunuod) Z99LdS



SP1662 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vout

Coaxial Cables
(Equal lengths, typ 2 places)
To Scope

+1.11v
0 Vi

Input 9% __ _ 5 in 50%

+031V

Pulse Generator

Vout

Input Pulse t, = t_= 1.5 (+0.2) ns

Unused outputs connected to a 50-ohm resistor to ground.
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QUAD 2-INPUT “OR"” GATE

SP1664

POSITIVE LOGIC

NEGATIVE LOGIC

Four 2-input OR or AND gating functions
in a single package. An internal bias reference
voltage insures that the threshold point remains
in the center of the transition region over the
temperature range -30 to +85°C.

Input pulldown resistors eliminate the need

= Wow wneltd mptt T Ve
o) s - |
1
[} 14 10 14
1 1
12
15 2 18
13 13
X=A+8B X=AeB
tog = 0.9 ns typ (510-ohm load)
Veer =Pint
. = 1.1 ns typ (50-ohm load)
Vcc2=Pin 16
VEg=Pin 8 Pp = 240 mW typ/pkg (No load)
Full Load Current, || =-25 mAdc max
CIRCUIT SCHEMATIC
7 6 16 4 5
(o] (o] VeezQ

1
i‘/cc‘

F\

50 k

—A

77



ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink(IERC-21
4 A2WCB or equivalent) or a se air
flow greater than 500 linear fpm should
be maintained while the circuit is either in
a test socket or is mounted on a printed
circuit board. Test procedures are shown
for only one input and one output. The
other inputs and outputs are %ested in a
similar manner. Outputs are tested with a
50-ohm resistor to -2.0 Vdc. See general
information section for complete thermal

CERAMIC PACKAGE E

14
data. 1
12
13 ®
TEST VOLTAGE VALUES
0\10 (Volts)
@ Test
Temperature | VIH max VIL min VIHA min VILA max VEe
-30°C -0.875 -1.890 -1.180 -1.515 -6.2
+25°C -0.810 -1.850 -1.095 -1.485 52
+85°C | 5700 -1.830 1,025 1440 5.2
Pin SP1664 Test Limits TEST VOLTAGE APPLIED TO PIN
Fim e procs 8% S LISTED BELOW:

Characteristic Symbol Test Min Max Min Max Min Max Unit ViH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current g 8 - - - 56 - - mAdc — - — 8 1,16
Input Current lin H . - - — 350 - — uAdc . _ = _ 8 ,',6

T v = = 05 = Z - wAdc _ B Z = 8 1,16
Logic “1” - VOH 2 -1.045 | -0875 | -0960 | -0.810 | -0.890 [ -0.700 Vdc 4 = — = 8 1.16
Output Voltage 2 -1.045 -0.875 -0.960 -0.810 -0.890 -0.700 Vdc 5 — - - 8 1'15
Logic "0 VoL 2 -1.8%0 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vdc = 4 - = 8 1.16
Output Voltage 2 -1.890 | -1650 | -1850 | -1620 | -1.830 | -1578 Vdc - s - 8 116
Logic “1° VOHA 2 -1.065 = -0.980 = -0.910 - Vdc - - a - 8 1.16
Threshold Voltage 2 -1.065 - -0.980 - -0.910 - Vde - - 5 - 8 116
Logic “0" VoLa 2 - -1.630 - -1.600 - -1.655 Vdc - - 4 8 1,16
Threshold Voltage 2 ~ -1.630 - -1.600 - -1.555 Vde - - 5 8 1,16
Switching Times (50 © Load) Pulse in Pulse Out -3.2v +2.0V
Propagation Delay 14+2+ 2 - 16 - 15 - 17 ns 4 2 - - 8 1,16
t4-2- 2 - 18 - 13 - 19 ns 4 » - - 8 116
Rise Time 24 2 B 22 B 21 _ 23 ns a 2 S - 8 .16
Fall Time 12— 2 - 2.2 - — 2.3 ns 4 2 — - 8 1,16

*individually test each input applying V| or Vj_ to input under test.

(ﬁanuuuoa) $#991.dS



SP1664 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin to Channel “A" Vout to Channel 8"

vV
Input in
Puise Generator
Vout

! All input and output cables to
: \ the scope are equal lengths of
— a 60-ohm coaxial cable.

Input Puise ty = t_= 1.5 (+0.2) ns

Unused outputs connected to a 50-ohm resistor to ground.
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DUAL CLOCKED R-S FLIP-FLOP

SP1666

POSITIVE LOGIC

This device consists of two Set-Reset flip-flops in a

single package which require a clock input to enable the
set-reset inputs. Internal input pull-down resistors eliminate
the need to return unused inputs to a negative voltage:

5 s Q < 1 Nk JEVICE IS USETUI as d NIGN-3pctu Uual 3turays Sivincns,
c

4 =R ap—3

12 g Q 15

9 -mC

13 R Qp—14

tpd = 1.6 ns typ (510-0hm load)
= 1.8 ns typ (50-ohm load)
Pp =220 mW typ/pkg (No Load)
TRUTH TABLE
S R C Qn+q Veet = Pin 1
3 ? ) a, Vcez = Pin 16
0 o 1 Qp Veg=Pin8
1 0 1 1
] 1 1 [}
1 1 1 N.D.
¢ = Don't Care
D. = Not Defined
CIRCUIT SCHEMATIC
C Vee2 s @ Q@ R Veger R oQ 4 s ¢
9 16 12 14 Vee 15 13 1 4 2 VEE 3 5 7
[+ o o
o » T
4 ‘—Kl v
VI ~ e ]\l
50 k
50 k
50 k 50 k 50k 50k

%

Vee

Numbers at ends of terminals denote pin numbers for L package (Case 620).
Numbers in parenthesis denote pin numbers for F package (Case 650).
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ELECTRICAL CHARACTERISTICS

This PECL 11 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal aguilibrium has
been established. The package should be
housed in a suitable heat sinMIERC-21

4A2WCEBor equivalent) or a transverse air
5 -s a 2
flow greater than 500 linear fpm shouid ;e CERAMIC PACKAGE E
be maintained while the circuit is either in i -
a test socket or is mounted on 3 printed u
circuit board. Test procedures are shown ] TEST VOLTAGE VALUES
for only one input and one output. The 12s Woits)
other inputs and outputs are tested in a 9-™c @ Test
similar manner. Outputs are tested with 2 3R Temperature | ViHmax| Vitmin [ViHAmin]ViLAmax | VEE
50-ohm resistor to -2.0 Vdc. See general -30°C | -0875] -1890| -1.180 | -1515 | -5.2
information section for complete thermal .259C 70810 | -1850 | -1.095 | -1485 52
data. +85°C | -0700 | -1830 | -1025 | -1.440 | -52
Pin SP1666 Test Limits TEST VOLTAGE APPLIED TO
v “30%C ,gr,,oc +85 ! PINS LISTED BELOW: )
Characteristic Symbol | Test Min Max Min Max Min | Max Unit | ViHmax| Vitmin [ViHAmin]|Vitamax | VEE Gnd
Power Supply Drain Cu-rent o) 8 - - - 55 - - mAdc 79 - - - 8 1.16
input Current Lok 12 - - - 0.370 -1 - made | 9.12 - - - 8 116
13 - - - 0.370 - . - mAdc | 9.13 - - - 8 1.16
] - - - 0.225 - - mAdc 9 - - - 8 116
L 12 - - 0500 - - - uAdc - 12 - - 8 1.16
9.13 - - 0500 - - - wAdc - 9.3 - - 3 1.16
Q" Logc 1" Output Vortage Vow | 15 -1.045 | -0875 | -0.960 | -0810 | -0890 | -0.700 | Vdc - 13 - - 8 1.16
15 -1045 | -0875 | -0960 | -0810 | -0890| -0.700 | Vdc 9 - - - 8 1.16
Q" Logic 0" Output Voltage voL |15 -1890 | -1.650 | -1.850 | -1620 | -1830 | -1575 | Vdc - 12 - - 8 1.16
15 -1890 | -1.650 | -1.850 | -1.620 | -1830 | -1575 | Vvdc 9 - - - 3 1,16
@' Logic "1 Output Vottage Vo 14 8 -1.045 | -0.875 | -0.960 | -0.81CG , -0.890 | -0.700 Vde - 12 - - 8 1.16
14 -1045 | -0.875 | -0960 | -0810 | -0890 | -0.700 | Vdc 9 - - - 8 1.16
Q' Logic "0 Output Voitage VoL 14 -1890 | -1650 | -1.850 { -1.620 | -1830 ; -1.575 Vdc - 13 - - 8 1.16
14 -1890 | -1.650 | -1850 | -1620 | -1830 | -1575 | Vdc ] - - - 8 1.16
“Q" Logcc 1" Output VoHA | 15 -1.065 - -0.980 - -0910 - Vdc - - 12 13 8 116
Threshold Voltage 15 -1.065 - -0.980 - -0910 - Vdc - 13 9 - 8 1.16
“Q" Logic * 0" Output vVoLa ! 15® - -1630 - -1 600 - -1555 | Vdc - - 13 12 8 116
Threshold Voltage
Q" Logic “1” Outpuat Voxa | 14 ® | -1.065 - -0.980 - -0.910 - Vdc - - 13 2 8 1.16
Threshold Voltage
~Q" Logic 0" Output vVoLa | 14 - -1630 - -1 600 - -1555 | Vac - - 12 13 8 1.16
Threshold Voltage 14 - -1.630 - -1600 - -1555 | Vac - 13 9 - 8 1.16
Switching Times 150 {2 Load) Pulse In {Pulse Ouy -32V | +20V
-@wck Ivnugiy 19415+ 15 1.0 27 1.0 25 1.1 28 ns 9 15 - - 8 1.16
i9-15- % | 15 - -
ik IR NHEENE
19+14~ 14 14 - -
Set input t12¢15- | 15 10 25 1.0 23 11 2.7 ns 12 15 - - 8 1.16
t12+14- | 14 i ns 12 14 - - 8 1.16
Reset Input ti3-14- | 14 l ns 13 14 - ~ 8 1.16
143415+ | 15 ns 13 15 - - 8 1.16
Rise Time [ 1415 08 2.8 08 25 09 29 ns 9 1415 — - 8 1.16
Fali Time - 14.15 05 24 05 22 05 26 ns 9 14,15 - - 8 1.16

QO Notes appear on page tollowing Electr:cal Characteristics tables

(panuiuod) 999LdS



SP1666 (continued)

JTC

Vin
Vie

— 1
l l NOTES | I

@ I g is measured with no output pull-down resistors.

Vin1

t26 ns f—

Vin2

Vin3

Apply Sequentially: Vinq t0 C (Vi to Vi )
Vin2 10 S (Vg to Vi)

H
Apply Sequentially: Vinq to R (Vy to Vi)

L
Vin2 10 S (V iy to V)
H Apply Sequentially: Vinq to C (Vjy to Vi)
Vin2 10 R (V) to Vi)

L

Apply Sequentially: Vinq t0S (Vi to Vi)
Vin2 to R (Vi to V)

Apply Vin3to C (V| to V)

e © & e 0

ApPlY Ving to S (V) to V)
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SP1666 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin Vout
To Channel “A" To Channel “8""
=7
All input and output cables to
the scope are equal lengths of Coax 100S Coax Coax
50-ohm coaxial cable
5
50 50 g S 50
1
c1- T c2
+2.0 Vdc Q1 Q2—¢
2 | 12
a1l a2
s1 R1 ! s2 R2 °
$8 38
Input pulses s1 M B
by 2 puise : |
generators T ne
FO_J . =
| — | 50
P1O—o— i ~«____)>—os.
| | Coax Vin
! 50 To Channel A"
P20——o—i Lo
< Coax
1003 3100
50
I A -
= =20 ns=— =
SP1670 i 11y
n_ /X /2N
. +0.31V
o a p2 " e e 411V
d ! +0.31V
~20 nsr—
R ‘ j 50%
‘ .
SET/RESET TO Q/Q - ts+a+r  —= tR+Q-
(Switch S1 in position shown) !
Q 50%
_ T 920%
a *50% 10%
—] l—-xs+a- - tR+G+ = G- G+
c )‘ 50% \ 50%
: -/ N
. ——\ /———
(Switch%l;?f\:': Tgngolaosi!ion) 7 fc+a- I esar
PP P
Q 50% 50%
a 50% 50%
—= t1C+Q+ — tc+Q-




DUAL CLOCKED LATCH

SP1668

This device is a Dual Clocked Latch/R-S Flip-Flop.
POSITIVE LOGIC Whenever the Clock is low, the R-S inputs control the
output state. Whenever the Clock is high, the output fol-
lows the data (D) input.

TRUTH TABLE
S R D C Qn+1
) 0 @ o Qg
1 0 ¢ 0 )
[} 1 ¢ o [
1 1 ¢ 0 o
[3 ¢ 3 1 0
¢ 13 1 1 1
**Qutput state not defined ¢ = Don't Cere
Veey = Pin 1
Vcez = Pin 16
Veg=Pin®

tpd = 1.6 ns typ (610-0hm load)
= 1.8 ns typ (60-ohm load)

Pp = 220 mW typ/pkg (No load)

GIRCUIT SCHEMATIC
v o 8 Q veer Q 3 o c
%211 e VEE 15 S 2 Vee 3 e 7
8 8- .
— — ]

=

1

J

pu—
L

¢

60k

8
x
o
°
x

s ool _IJKT

TN g A R T b
r |

E XY

R Vee
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ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink (IERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greater than 500 linear fpm should
be maintained while the circuit is either in a
test socket or is mounted on a printed
circuit board. Test procedures are shown

CERAMIC PACKAGE E

for selected inputs and selected outputs. TESY VOLTAGE VALUES
The other inputs and outputs are tested in @Test Volts)
a similar manner. Outputs are tested with Temperature| Vs max|ViL min | VIHA min | VILA max | VEE
a 50-ohm resistor to -2.0 Vdc. See general 30°C | 0875 | -1.890 1.180 1515 52
information section for complete thermal +259c| 0810 | -1850 | -1.095 7485 52
data. +85°c| -0.700 | -1.830 | -1.025 -1.440 5.2
Pin SPTGE8. Text Limit TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C wee)
Characteristic Symbol | Test Min Max | Min Max Min Max | Unit [Vid max|ViL min | VIHA min | VILA max | VEE | Gnd
Power Supply Drain Current Ig (Hi-Z) 1 8 - 55 - — mAdc 7.9 — — — 8 1,16
Input Current linH  |11.12,13Q) - - 0.370 - - mAde [11,1213] -~ - - 8 1,16
9 - - 0.225 - - mAdc 9 - - - 8 1,16
linL  [N11213Q] - - 0.500 - - - uAdc - [1a213 - - 8 1,16
9 - - 0.500 - - - uAdc - 9 - - 8 1,16
“Q" Logic “1" Vou 150 -0875 | -0.960 | -1.810 | -0.890 | -0.700 | Vdc - 13 - 8 1,16
Output Voltage 15@ -0.960 | -1.810 | -0.890 [ -0.700 | vdc 9 - - - 8 116
“Q" Logic 0" VoL 15 -1.850 | -1.620 | -1830 | -1.575 | Vdc - 12 — - 8 116
Output Logic 15® -1.850 | -1.620 | -1.830 | -1575 | Vdc 9 - - — 8 116
“Q" Logic “1"” Vou 14©® -0.960 | -0.810 | -0.890 | -0.700 | Vvdc - 12 - - 8 1.16
Output Voltage 14® -0.960 | -0.810 | -0.890 | -0.700 | vdc 9 - - - 8 1,16
“Q" Logic “0" VouL 140 -1.850 Vdc - 13 - - 8 1,16
Output Voltage 14 @ -1.850 Vde 9 — - - 8 1,16
“Q" Logic "1 Output Vona | 15 -0.980 Vde - - 12 13 8 116
Threshold Voltage 15Q - ~ - - - " - ‘
15 6 - - 1 - 9 -
“Q" Logic "0" Output VoLa | 15 - ] -1630 — | -1600 — ] -1555 | vac - - 13 12 8 1,16
Threshold Voltage 15® - + - ‘ - - - - 1 ‘
15 Q@ - - 1 9 —
“Q" Logic “ 1 Output VoLa | 14 -1.065 S YT - [-0910 - Vde - - 13 12 8 116
Threshold Voltage 14® - - * ~ - - - 1" *
140 — — — - 1 9 -
“Q" Logic "0" Output VoLa 14 - |-1630 - -1.600 — [ -1555 | vac ~ -~ 12 13 8 116
Threshold Voltage 14Q - ‘ - ‘ - - " - ‘
14 G - - - - — 9 -
‘Switching Times (50 2 Load) Pulse in] Pulse Out -32V_|+20V
Clock Input 9415+ 15 10 2.7 10 25 1 28 ns 9 5 - - 0} .16
194150 15 l l l 15 - - l
19+14- 14 14 - —
19414+ 14 14 _ -
Rise Time t 14,15 08 28 09 25 0.9 2.9 s 9 13,15 = = 8 1,16
Fall Time - 14,15 05 24 05 2.2 05 2.6 ns ° 14,15 — B 8 1,16
Set Input 2150 5 1.0 25 K] 23 K] 27 s 12 15 = = 8 116
t12+14- 14 1.0 25 11 23 11 2.7 ns 12 14 - — 8 1,16
Reset Input Gar1a+s 1 10 25 5] 73 1 27 s 13 14 = = 8 1.16
13415 15 1.0 25 11 23 11 27 ns 13 15 — — 8 1,16

ONotes appear on page following Electrical Characteristics tables.

(Ponunuoo) gggl ds



SP1668 (continued)

(‘D Ig is measured with no output pulldown re:

@ Test voltage applied to pin under test.

Vi

Vin1
i
- 25ns
H
Vin2
L
2 ns
- H
Ving
L

®

APPIY Vin1 10 S (V1 to Vy ).

Apply Sequentially: Vin1 to R (Vi to V)
Vin2 to C (V iy, V)

Vingto D (Vi to Vy )
Apply Ving to R (Vg 10 V)

Apply Sequentially: Vinq 10 S (Vy to V)

Vin2to C(Vy, Vi)

Apply Sequentially: Vin1to R (Vi to V)

Vin2to C (Vi Vi)
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ISP1668 (continued)

SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS @ 25°C

Vi

n
To Channel “A""

Vout
To Channel “B"

SET/RESET TO Q/@

(Switch S1 in position shown)

CLOCK TO Q/&
(Switch S1 in opposite position)

All input and output cables to Coax Coax
Coax the scope are equal lengths of 100
50-0hm coaxial cable. Vee = +2.0 Vde
VEE = -3.2 Vde
| 50 50
c1 c2
50 Qb Q2 —4
1/2 1/2
—o 81—~ o Q2
St R1 S2 R2
T
Input pulses P10——o\h
by 2 pulse | Vi
ators in
gener: pzo__o\i: To Channel “A"’
S1
[+ ar—
L 100
SP1670
—+20 ns
— P‘___j/_\{_ ARERY
]— o Q '—] +0.31V
SE— +1.11V
P2 i %
+0.31V

s fs0% 50%
R 4 50% /_\___
- ts+Q+  — tR+Q- ta+ [~ ta-
90% —90%
a 50% 10% 10%

— tera- — tera+
a 50% 50%
a 50% 50%
—] tC+Q+ — tc+3-




MASTER-SLAVE
TYPE D FLIP-FLOP

SP1670

The SP16704 is a Type D Master-Slave Flip-Flop
designed for wuse in high speed digital applications.
Master slave construction renders the SP1670! rela-
tively insensitive to the shape of the clock waveform,
since only the voltage levels at the clock inputs control
the transfer of information from data input (D) to output.

When both clock inputs (C1 and C2) are in the low
state, the data input affects only the “Master” portion of
the flip-flop. . The data present in the “Master” is trans-
ferred to the “"Slave” when clock inputs (C1 “OR” C2) are

taken from a low to a high level. In other words, the out-
put state of the flip-flop changes on the positive transition
of the clock pulse.

While either C1 “OR’ C2 is in the high state, the
“Master’’ (and data input) is disabled.

Asynchronous Set (S) and Reset (R) override Clock (C)
and Data (D) inputs.

Input pulidown resistors eliminate the need to tie unused
inputs to VEE.

POSITIVE LOGIC

!

7¢C1

S b
9c2

1 0 i~ 3 3
a R _J

Veet = Pin 1
Vcg2 =Pin 16
VEE = Pin 8

Power Dissipation = 220 mW typical (No Load)
frog = 350 MHz typ

TIMING DIAGRAM

NEGATIVE LOGIC

5 8§
Ta a2
9¢2
11 D — >—Q 3

TRUTH TABLE

R S D Cc [Qn+1
L | H ® ® H
H L ] ] L
H H ¢ ¢ |n.D.
L L L L | e,
L L L /| L

L L L H | Q
L L H L | an
L L H | /| H

L L H H | Qg

¢ = Don’t Care
ND = Not Defined
c=Cc1+C2
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SP1670 (continued)

ELECTRICAL CHARACTERISTICS

This PECL. 111 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has

5 S

9C2

been established. The package should be ‘
housed in a suitable heat sink (IERC- Q2
‘214a2wc8 or equivalent) or a transverse air
flow greater than 500 linear fpm should
be maintained while the circuit is either in
i i CERAMIC PACKAGE E
3 test socket or is mounted on a printed 1 0 -~ 53
circuit board. Test procedures are shown
for only one input and one output. The
other inputs and outputs are tested in a 4 R
Py . TEST VOLTAGE VALUES
similar manner. Outputs are tested with a "Mﬂ“)
50-0hm resistor to -2.0 Vdc. See general
. " . @ Tent
information section for complete thermal Tomperature | Vit max Vista min | VILA max | VEE
deta. -30°c[ 087 1980 | 1816 |52
+28°C| -0.810 E -1.005 485 5.2
+85°C| -0.700 | -1.830 -1.025 440 5.2
- SP 1670. Test Limits TEST VOLTAGE APPLIED TO PINS
N 'Pn(: 309C +25°C +859C LISTED BELOW: veel
Charactenstic Symbol | Test Min Max Min Max Min Max Unit | Vin max | ViL min | VIHA min | VILAmax | VEE | P1 P2 P3 | Gnd
Power Supply Drain 13 8 - — 48 — mAdc 7.9 - - - 8 - - - [1,16
Tput Current linH | 4 - - 550 = wAdc 4 = B - 8 |- | -]~ |18
5 - - - 550 - - s - - - - -
9 - - - 250 - - 9 - - - -
7 - - - 250 - 7 - -
1 - 270 - 1" - - - -
[ 4, 05 - uAdc 9 4 8 - 1.16
5 9 5 - - -] -
9 7 9 - -
7 9 7 - -
11 9 11 - - -
Logic 1" VoH 2 vde 47,11 - 8 9|5 116
Output Voltage 3 " 59 7 4
2 1" 5.7 - 4 1.9 l
3 - 4911 - - 5 7 -
Logic 0" Vou 2 Vdc 1" 57 - - 8 9 4 - 116
Output Voitage 3 4911 - 7 5
2 l 4 5 9
3 1 5.9 4 7 -
Logic "1™ VoHA 2 -1.065 -0.980 -0910 - Vdc 4711 - 8 9 5 [ 1,16
Threshoid Voltage 3 - - n 5.9 7 4
2 - - " 5.7 4| - 9
3 - - - 49,11 5 7
2 - - 5.7 1 - a9 | -
3 ~- - - - 49 - 1 517 | -
Logic 0" VoLa | 2 - -1.630 -1.600 - -1566 | Vde " 5,7 - - 8 9 4 (1,16
Threshold Voltage 3 - - 4911 7 5
2 - - 4711 5 9
3 - n 59 4 7
2 ' - - a7 " s |9 |-
3 - - - - 59 1 - 4 7 -
32 +20
Switcning Parameters Min Max Min Max Min Max Vde
Clock to Output Delay t7:2+ {92 | 10 27 1.1 25 11 29 ns - - - 8 - | - |e
(See Figure 1) t72- | 92 - - - -
17+43- | 93 - - - - -
17-3+ | 93 - - -
Set to Output Delay 542+ | 52 - - -
(See Figure 2) t543- | 53 - - - - -
Reset 10 Output Delay t4e2- | 82 - - - -] -
(See Figure 2) 4e3e | 43 - - -
Output
Rise Time 2443+ | 23 | 09 27 1.0 25 1.0 29 - - - - T
Fall Time 12-13-| 23 | 08 21 06 19 06 23 - - - - - -
(See Figure 2)
Set Up Time e | 2 - - 04 - - - 6 - - -1 -1-
(See Figure 3) tggr | 2 - 05 - - - 6 - - - -
Hold Time [ ] - - 03 - - 6 - - - -1 -
iSee Figure 3) wo| 2 - - 05 - - - 6 - - - -
Toggle Frequency 'Tog 2 270 300 - 270 - MHz - - - - - - -
{See Figure 4)
VIH max
vie min—J————l——M
!
L
Vie t
ViHA ;
Vi P3
25ns Lv Test
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SP1670 (continued)

FIGURE 1 —PROPAGATION DELAY TEST CIRCUIT

+2.0 Vdc

I 1 f 11
J UC"" .]_ Coax Coax

Coax

20 uF I
50 250 = I 0.1uF 350 350
v v TP, All input and output cabies to
- o—m 5 VCC1 Vee2 oul the scope are equal lengths of
Clock c';‘ A Q 50-ohm coaxial cable.
Input Pulse o
Generator TPin o——m C1
o) TPout
Data
1nput puise (& ©  o—Mc2 a
Generator
D
Vee
100 3 100 100 <100
I 0.1 uF
-3.2 Vdc
—+1.11V
+031V
Ty Do\ m—
CLOCK DELAY WAVEFORMS N

@ 25°C

TPout Q 50%

— 1
TPour Q@ 50% |

———{n- t+

—_— +mv
TP,  Set 7—' 50% \ m

4031V
+1.11Vv
TPin Reset ] 50% /_\—
+0.31V
—f — -
TPour  Q 50%
TPout a 50%
—tt - ——{t++
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SP1670 (continued)

FIGURE 3 —SET UP AND HOLD TIME TEST CIRCUIT

+2.0 Vdc
Coax
Coax I 0.1 uF Coax
> > =
60 50 50
< 9
TPin2
TPout
Input Puise (3 ciVect Veea
Generators a
© [ All input and output cables to
the scope are equal lengths of
TPin1 ~C2 50-ohm coaxial cable.
Open (—m{R Q
S
100 100 VEE 50 3 100
I 0.1 uF
-3.2 Vde

SET UP TIME WAVEFORMS @ 25°C

TPin1 Data

+1.11V
\——— +0.31V

150"

+1.11v
TPin2 Clock
+0.31V
TPout QOutput _/——\—_—/_—\—
HOLD TIME WAVEFORMS @ 25°C
+111V

TPin1 Data

————+031V

tH 0"
+1.11V
TPin2 Clock

o @ ou‘pu'm

Set up time is the minimum time before the positive transition of the clock pulse (C) that information must
be present at the data (D) input.

Hold time is the minimum time after the positive transition of the clock pulse (C) that information must
remain unchanged at the data (D) input.

+0.31V

92



SP1670 (continued)

FIGURE 4 —- TOGGLE FREQUENCY TEST CIRCUIT

+2.

1

0 Vdc

1
i

Coax LJ 2 uf Coax
4 ]_:
g 50 = I 0.1 uF 50
s Vcc1 Vee2 TPout
TPin 0_4 R Q
Sine-Wave G 01 uF
ine-Wave Generator, @ Nt c1 All input and output cables to
" R the scope are equal lengths of
o——m{C2 _ 50-ohm coaxial cable.
100 a
Vgias = 0.71 Vdc O o
(Use High EE 100
Impedance Probe
o Adjust Vgigg)
IO.! uF 0.1 uF I 50
& = = 4 = =
de Supply -3.2 Vdc

FIGURE 5 - TOGGLE FREQUENCY WAVEFORMS

The maximum toggle frequency of the SP1670
has been exceeded when either:
1. The output peak-to-peak voltage swing falls below
600 millivolts,
OR

. The device ceases to toggle (divide by two).

EERERREN
N —+1nv
Clock Input \ '
300 ' ﬂ ’ ===+0.71 Vgias
MHz-max ) 4031V
g\ﬁ;& 600 mV min

FIGURE 6 — MAXIMUM TOGGLE FREQUENCY (TYPICAL)
+1.060 Maih
+1.000 -
+0.950
+0.900
+0.850
+0.800
+0.750
+0.700
+0.650
+0.500
+0.450
+0.400
+0.350
+0.300
+0.250
175

T
| Ta=25°%
Ve = +2.0 Vde
Vgg = -3.2 Vde 4

~<
N

Vgigs (VOLTS DC)

225 275 328 375 425

fTog (MHz2)

93

Figure 6 illustrates the variation in toggle frequency with the
dc offset voltage (Vgigs) Of the input clock signal. Vpgias is defined
by the test circuit in Figure 4, and waveform Figure 5.

Figures 8 and 9 illustrate minimum clock pulse width recom-
mended for reliable operation of the SP1670:.



SP1670 (continued)

FIGURE 7 — TYPICAL MAXIMUM TOGGLE FREQUENCY

versus TEMPERATURE
r T
3 a0 —+ -
9 | I :
83 ; -+
FZ :
22 as0 -
3% ol
x Z
g
33 s00
i
Eu' ' i
3 250 bt
r 1 |
k ‘
1 J "
-30 o 25 50 85
Ta. AMBIENT TEMPERATURE (°C)
[ Temperature | -30°c [ +26°c | +ss°c |

I VBias T +0.660 Vdc | +0.710 Vdc ] +0.765 vdc |

FIGURE 8 — MINIMUM “DOWN TIME" TO CLOCK
OUTPUT LOAD =50

HHHH

SCALE
250 mVv/DIV

1.0 ns/DIV

FIGURE 9 — MINIMUM ““UP TIME” TO CLOCK
OUTPUT LOAD =50 0

SCALE
250 mV/DIV

.
oy S S &

HHH

1.0 ns/DIV

94



G6

Vcez \ccr
:& b3 b3
3 S
S
L
3 3 "K
?‘—K K > o
c2 0— _K |
- ) 4 ) 4 L
clo- v 33 v v $s
SO
RO
DO~ <
_.P'L K;
< : :
| $sox )
3 N $ v
50k 50k LN
S 1 < S Y > S
350k 3ok 3 ¢ S v 3 b2 22
)
Vee

FIGURE 10 —SP1670 CIRCUIT SCHEMATIC
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TRIPLE 2-INPUT
EXCLUSIVE-OR GATE

SP1672

POSITIVE LOGIC

X=A®B+A®B

NEGATIVE LOGIC

X=AeB+A®B

This three gate array is designed to provide the positive
logic Exclusive-OR function in high speed applications.
These devices contain a temperature compensated internal
DIas WNICN INSUFES AL e UIESHIUIG putitt 1 ermains 1 e
center of the transition region over the temperature range
(-30°C to +85°C). Input pulldown resistors eliminate the
need to tie unused inputs to VEE.

Veet = Pin 1
Vgez = Pin 16
Vgg = Pin 8

tpd = 1.1 ns typ (510-0hm load)
= 1.3 ns typ (50-ohm load)
Pp = 220 mW typ/pkg
Full Load Current, || = -256 mAdc max

CIRCUIT SCHEMATIC

Vecz
16 2

Veer
1

(10)
6

(9)
50—

50 k

50 k

13( ) 1
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86

ELECTRICAL CHARACTERISTICS

This PECL 11 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink (IERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greater than 500 linear fpm should
be maintained while the circuit is either in a
test socket or is mounted on a printed
circuit board. Test procedures are shown 3

for selected inputs and selected outputs. 'D x CERAMIC PACKAGE E
The other inputs and outputs are tested in 5

a similar manner. Outpuyts are tested with 13
a 50-ohm resistor to -2.0 Vdc. See general 6 14

information section for complete thermal

data. 1" 15
7

TEST VOLTAGE VALUES
(Volts)
@Test
Temperature | VIH max ViL min VIHA min VILA max Vee
-30°% -0.875 -1.890 -1.180 -1.515 5.2
+25°C -0.810 -1.850 -1.095 -1.485 5.2
+85%c | 0700 -1.830 S1.025 -1.430 52
Pin SP1672Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +88°C ee)
Characteristic Symbol Test Min Max Min Max Min Max Unit ViH max VIL min VIHA min VILA max Vee Gnd
Power Supply Drain Current e 8 E 55 - - mAdc All Inputs - - - 8 1,16
Tnput Current Tin H 311,13 - - - 350 - - wAdc . - B = 8 1,16
075 lin 1 5.6.7 = B B 270 - wAdc B - B = 8 1,16
T L g B 05 - - wAdc - = 8 116
ogic 1" VoH 2 -1.045 -0.875 -0.960 -0810 -0.890 -0.700 Vdc 3 5 - - 8 1.16
Output Voltage 2 -1.045 -0.875 -0.960 -0.810 -0.890 -0.700 Vdc 5 3 - - 8 1,16
Logic 0" VoL 2 -1.890 -1.650 -1.850 -1.620 -1.830 -1.575 Vdc 35 - - - 8 1,16
Output Voltage 2 -1890 | -1650 | -1.850 | -1620 | -1.830 | -1.575 | vdc - 35 - - 8 1,16
Logic “1" VOHA 2 -1.065 - -0.980 - -0910 - Vde - - 3 5 8 116
Threshold Voltage 2 -1.065 - -0.980 - -0.910 - vde - - 5 3 8 1,16
Logic 0" VOLA 2 - -1.630 - -1.600 - -1555 Vde - - 35 - 8 1,16
Thresnold Voltage 2 - -1.630 - -1.600 - -1555 | vac - - - 35 8 1.16
Switching Times (50 £ Load) Min Max Min Max Min Max Puise In Pulse Out -32v]| +20v
Propagation Delay 1342+ 2 - 20 - 18 - 23 ns - - 3 2 8 1,16
t32¢ 2 - 20 - 18 - 23 - -
1302 2 - 2.1 - 19 - 24 - -
3.2 2 - 21 - 19 - 24 - -
Ba2e 2 - 25 - 23 - 28 - - 3
t5-2+ 2 - - - -
1542 2 - - - -
t5-2. 2 - - - 4 - -
Rise Time 2 2 - 2.7 - 25 - 29 s = - 3 2 8 1,16
Fall Time - 2 - 24 - 22 = 26 ns = = 3 2 8 1,16

“Individually test each input applying Vii of Vj|_ to input under test.

(Panunuco) 2/9LdS



SP.1672 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25VC

Vin to Channel ""A""

All input and output cables to
Coex Coax the scope are equal lengths of
50-ohm coaxial cable.

Input 502 350
Pulse Generator |

© —° ) X!,
o o |
|
+0.31 vo———J ) L ]
1003 3100
< |
ERIRY ::I}:_c
@ Apply Vi, to input A T |

and +0.31 V to input 8
@ Apply Vin t0 input A =
and +1.11 V to input 8

Unused outputs connected to a 50-ohm resistor to ground.

PROPAGATION DELAY

/—_ +1.11V

Vin X 50% p
—— 4031V
— - —t
® — 90%
50%
Vout 10%
t- t+
™+ t-
@ 90%
Vout ?g;:
0 R T

Vout to Channel 8"

Coax
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TRIPLE 2-INPUT
EXCLUSIVE-NOR GATE

SP1674

This three gate array is designed to provide the positive
logic Exclusive-NOR function in high speed applications.

POSITIVE LOGIC These devices contain a temperature compensated internal
bias which insures that the threshold point remains in the

3 _.‘J_\_U_V_ 2 Center uT NE wraNSILoN region over the temperature range
s B (-30° to +85°C). Input pulldown resistors eliminate the

13 ::D’__ 14 need to tie unused inputs to VEE.
6

X=A®B+A®B

Vet = Pin 1
NEGATIVE LOGIC Veea = Pin 16
Veg = Pin 8
3 o N €g = Pin
s ~J) = 2 tpd = 1.1 ns typ (510-ohm load)

= 1.3 ns typ (50-ohm load)

13 :DDL_ 14 Pp = 220 mW typ/pkg
6 Full Load Current, || = -25 mAdc max

X=AeB+Ael

CIRCUIT SCHEMATIC

Veez Veer
16 2 (6) 14 7 1

J
: ] |

\
7|
7\

50 k 50 k 50 k 50 k

50 k

50 k

Vee
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ELECTRICAL CHARACTERISTICS

This PECL 11 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink (1ERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greater than 500 linear fpm should
be maintained while the circuit is either in a
test socket or is mounted on a printed
circuit board. Test procedures are shown
for selected inputs and selected outputs.
The other inputs and outputs are tested in
a similar manner. Outputs are tested with
a 50-ohm resistor to -2.0 Vdc. See general
information section for complete thermal

CERAMIC PACKAGE E

TEST VOLTAGE VALUES

1
b ) D Wor
@ Test
Temperature | ViHmax |ViLmin | ViHAmin[VIL Amax |VEE
-30%c | -0.875 | -1.890| -1.180 | -1.515 |-5.2
+25°%C | -0.810 | -1.850 | -1.095 | -1.485 |-52
+85°C | -0.700 | -1.830 | -1.025 | -1.440 |-5.2
Pin “SP1674. Test Limits TEST VOLTAGE APPLIED TO
Under -30°C +259C +85°C PINS LISTED BELOW vee)
Characteristic Symbol Test Min Max Min Max Min Max Unit_| ViHmax |ViLmin | ViIHAmin|ViLAmax|VEE | Gnd
Power Supply Drain Current Ig 8 — — - 55 — — mAdc | All inputs - — — 8 |1.16
Input Current VinH 3,11,13 - - - 350 — — uAdc . — — — 8 | 116
0.75tiny | 5.6.7 N - - 270 - - uAdc . - - - 8 | 116
TinL ¥ = - 05 = — — wAdc — - — — 8 [1.16
Togic "1 Output Voltage VoHe 2 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 | Vdc 35 - - - 8 [1.16
2 -1.045 | -0.875 | -0.960 | -0.810 |-0.890 | -0.700 | vdc — 3.5 - = 8 |1.16
Logic 0" Output-Voltage VoLe 2 -1.890 | -1.650 | -1.850 | -1.620 |-1.830 | -1.576 | Vdc 3 5 - - 8 1,16
2 -1.890 | -1.650 | -1.850 | -1.620 |-1.830 | -1.575 | vdc 5 3 — — 8 1,16
Logic 1" Threshold Voltage VOHA¢ 2 -1.065 - -0.980 - -0910 - Vdc - - 35 - 8 |1,16
2 -1.065 - -0.980 - -0.910 . Vdc — - - 35 8 |[1.16
Logic "'0" Threshold Voltage VoLA® 2 - -1.630 = -1.600 - -1.855 | vdc - - 3 5 8 [116
2 - -1.630 - -1.600 — -1.855 | vdc - - 5 3 8 | 116
Switching Times (50 2 Load) Pulse In | Puise Out
Propagation Delay 13424 2 - 20 - 18 - 23 ns - - 3 2 8 (1,16
3.2+ 2 - 2.0 - 18 = 2.3 - -
312- 2 - 2.1 - 19 - 24 - - ‘
13-2- 2 - 2.1 - 19 - 2.4 - -
t5+2+ 2 - 25 - 23 - 28 .- - 5
15-2+ 2 - - - - -
5+2- 2 - - - - - ‘
15-2- 2 - - - - -
Rise Time to+ 2 — 2.7 = 25 - 29 ns — — 3 2 8 |1,16
Fall Time - 2 - 24 - 2.2 - 26 ns - - 3 2 8 |1,16

*Individually test each input applying Vi or V| to input under test.

(penunuod) /9LdS



SP1674 (continued)

SUWITOMING TIME TECT CIDALIT ANND WAVEENGMES @ 2R0n

Vin to Channel A" Vout to Channet “'B*

All input and output cables to
Coax

the scope are equal lengths of Coax
t+=t-=15+£02ns 50-ohm coaxial cable.
o
Input 503 —— 50
Pulse Genarator r -
|

|
® o el
o__j——° T [
I
LSRERY o ]
100 < ] 100
t

@ Apply Vi, to input A
and +1.11 V to input B

@ Apply Vi to input A =
and +0.31 V to'input B

W

Unused outputs connected to a 50-ohm resistor to ground.

PROPAGATION DELAY

- f— ™
| 00% +1.11V
Vin 50%
10% +0.31V
JE r_ —] 4+
® 20%
50%
Vout 10%
feet—t- | ™
el s -
@ 90%
g
S P T
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UHF PRESCALER
TYPE D FLIP-FLOP

SP1690

The SP1690 is a high speed D master-slave flip-flop
capable of toggle rates over 500 MHz. Designed primarily
for high speed prescaling applications in communications
and instrumentation, this device employs two data inputs,
two clock inputs and complementary Q and Q outputs.

Pp = 200 mW typ/pkg (No Load) It is a higher frequency replacement for the SP1670 (350
ftog = 5UU MHz min WiF1Z) U THP-1IUP. THErE @1c 11U sit UI 1uaBt PULS and an'
extra data input is provided.

POSITIVE LOGIC NEGATIVE LOGIC

7 ¢l <
T & -
9 c2 9 C2

1 b
D B S ID B
12 D2 12 D2
Veet =Pin 1
Veez = Pin 16
Vgg =Pin8
TIMING DIAGRAM TRUTH TABLE
[ D Qn+1
L [ Qn
H [ a
c n
/ \ / \ / \__ —= T T
7 H H

D__/—_———\_/—— c=c1+c2 = Don't Care

D=D1+D2

E
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ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink (IERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greater than 500 linear fpm should

be maintained while the circuit is either in a 7 ¢t CERAMIC PACKAGE E
test socket or is mounted on a printed ::D Qps—2
circuit board. Test procedures are shown 9 Cc2
for selected inputs and selected outputs.
The other inputs and outputs are tested in
a similar manner. Outputs are tested with
TEST VOLTAGE VALUES
a 50-ohm resistor to -2.0 Vdc. See general 11 01 a3 o
information section for complete thermal 12 D2 @ Test olts
data.
Temperature  IViH max|VIL min | VIHA min | VILA max | VEE
-30°C -0.875 ; -1.890 | -1.180 -1.515 -5.2
+25°C -0.810 | -1.850 | -1.095 -1.485 -5.2
+85°C -0.700 | -1.830 -1.025 ~-1.440 -5.2
Pin SP1690. Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°% +25°C +85°C wea
Characteristic Symbol Test Min Max Min Max Min Max | Unit |Vir max} Vit min | ViHA min | ViLAmax| Vee | P1 | P2| Gnd
Power Supply Drain Current U3 8 = - 59 - mAdc]7,9.11,12 - - — 8 - - 1,16
Input Current tinH 7 - - 250 - wAdc 7 - 8 - - 1,16
: 1 — 270 - wAdc] 11 - - 8 - - 1,16
LinL 7 - - 05 - - | wAde] - 7 N - 8 - - 1,16
1 - - 0.5 - ~ nAdc - 1 - - 8 - -~ 1.16
Logic ™

Output Voltage VoH 2 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 | Vdc " - - 8 7 - 146
Logic 0"

Output Voltage VoL 2 -1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.675 | Vdc - 1. - 8 7 - 1.16
Togic 1"

Threshold Voltage VoHA 2 -1.065 - -0.980 - -0.910 Vdc 1 - - 8 - 7 1,16
Logic 0"

Threshold Voltage VoLa 2 - -1.630 - -1.600 -1.556 | Vdc - 1" - - 8 - 7 1,16
Switching Parameters N Min | Typ | Max -3.2 Vde +2.0 Vde
Clock to Output Delay

(See Figure 1) 1742+ 2 - - - |15 - - ns - - - 8 - - 1,16

1942+ - - - || - - - - - - - | -
Output

Rise Time 1 - - - w3 - - - - - - - -

Fall Time - - - - 3] - - - - - - - -1 -
Setup Time teptup H - - - (03] - - - - - - - - -

{See Figure 2) tsetup L - - - 103| - - - - - - - -
Hold Time thoid H - - - (o2} - - - - - - - - -

(See Figure 2) thold L - - - 103} - - - - - - - - -

Toggle Frequency frog 2 500 - 500 |540| - 500 - MHz - - - - 8 - - 1,16

{See Figure 3)

Al I
ViL min

P2 I—T- ViHA min
VILA max

(panunuod)i 0691 dS



SP1690 (continued)

FIGURE 1 — PROPAGATION DELAY TEST CIRCUIT

Vin
Coax
TPin
[+
Clock
Input Pulse
Generator
TPin
o
Data
Input Pulse
Generator

Coax

50-ohm termination to ground lo-
cated in each scope channel input.

(¢

Clock }_ 50%
Data
—
Q 50%
JRE—
a 50%
—-{ -

Veer = Veez
+2.0 Vdc

Vout

CLOCK DELAY WAVEFORMS @ 25°C

i

t++

Coax

All input and output cables to
the scope equal lengths of
50-ohm coaxial cable.

TPout

——— +1.11V
W
+0.31V
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SP1690 (continued)

FIGURE 2 — SETUP AND HOLD TIME TEST CIRCUIT

Vees = Vecz =
Vin +2.0 vdc Vout

Coax Coax Coax
50°
Clock TPin TPout
—o
Input Puise
Generators All input and output cables to
the scope are equal lengths of
TPin 50-ohm coaxial cable.
—0 *Non-inductive type.
Data

60-ohm termination to ground lo-
cated in each scope channel input.

+111v
Data
+0.31 v
+111 Vv
Clock
+0.31 Vv
Q Outputm
HOLD TIME WAVEFORMS @ 25°C
+1.11vV

Data
+031V

thotd L
+L1V

Clock

50%
Q OU'D\".—/—-\——_/-——_\_‘

Setup time is the minimum time before the positive transition of the clock pulse (C) that information must

be present st the data (D) input.
Hold time is the minimum time after the positive transition of the clock pulse (C) that information must

remain unchanged at the data (D) input.

+0.31V
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SP1690 (continued)

SieUnE 3 TOGG! F FREQUENCY TEST CIRCUIT

Veer = Vec2 =

Vin +2.0 Vde Vout
Coax Coax
25 uF I
3
g 50 50°
TPin g
= TPout
Sine Wave Generator, | I /
AC Coupled | c Q
> 0—7—3 :
> 100°*
p: 00 1 :
Vgias = +0.70 Vdc 0ol ' | All input and output cables to
(Use High —~ 0.1 I o a 2 the scope are equal lengths of
Impedance Probe uF v 50-ohm coaxial cable.
to Adjust Vgjas) = L _J

50-ohm termination to ground lo-
cated in each scope channel input.

Vee

-3.2 Vdc

50

I

*Non-inductive type.

FIGURE 4 — TOGGLE FREQUENCY WAVEFORMS

Ta =25°C
— 4111V
Clock Input +
500 MHz --=+0.71 Vg;
— +0.31V
Qord I
Output 600 mV min

as
The maximum toggle frequency of the SP 1690 has been

exceaeded when either:
1. The output peak-to-peak voltage swing falls below
600 millivolts,
OR

. The device ceases to toggle (divide by two).
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QUAD LINE RECEIVER

SP1692

Four differential amplifiers with emitter
followers intended for use in sensing differ-
. ential signals over long lines.

Veez = Pin 16
14 Vgg = Pin8

tpg = 0.9 ns typ (510-0hm load)
15 = 1.1 ns typ (50-ohm load)

Vgg I—- 9 Pp = 220 mW typ/pkg (No load)

Full Load Current, || = -26 mAdc max

=~
D~
P~

CIRCUIT SCHEMATIC

2 3 14 16
? ? I Veer ? T Veez
100 100 100 100 100 100 100 100 S350
b 4 O Vas
9
y
1. < < <
365 365 3653 365 < 1958 < 2 k;
l l l l l [ Vee l
a 5 7 6 10 1 13 8 12

See General Information saction for packaging information.
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ELECTRICAL CHARACTERISTICS

This PECL 111 circuit has been designed to
meet the dc specifications shown in the
test table, after thermal equilibrium has
been established. The package should be
housed in a suitable heat sink (IERC-LIC-
214A2WCB or equivalent) or a transverse
air flow greater than 500 linear fpm should
be maintained while the circuit is either in a
test socket or is mounted on a printed
circuit board. Test procedures are shown
for selected inputs and selected outputs.
The other inputs and outputs are tested in
a similar manner. Outputs are tested with
a 50-ohm resistor to -2.0 Vdc. See general
information section for complete thermal
data.

CERAMIC PACKAGE E

5}3
10
1 j>”" 1
:g },5 @ Test TEST VOLTAGE VALUES
Tomperature | Vi max | Vit min | ViHa min | ViLa max Vas Vee
v sa\—- 9 -30°%c | 0875 -1.890 -1.180 -1.515 From 5.2
+28% [ 0810 1850 1,095 1,485 Pin 52
+85% [ 0700 | -1830 1025 1.440 ° 52
Nl 5 5"";23 Tost Lmits pren TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | . Test Min Max Min Max Min Max Unit | ViHmax | ViLmin | ViHA min | ViLA max Ves VEE | Gnd
Power Supply Drain Current e 8 = — ~ 50 - — ‘mAdc — 4,7,10,13 - - 5.6,11,12 8 1,16
Input Current Tin a = = — 250 B — Adc a 7.10.13 = - 561112 | 8 | 1.6
input Leskage Current IR 4 - - - 100 - - UAdc - 7,10,13 - - 5,6,11,12 8.4 1,16
Logic * 1" Output Voltage VoH |2 1045 | 0875 | 0.960 | -0810 | -0.890 | -0.700 | Vdc | 7.10,13 a — - 561112 | 8 | 1,16
Logic “0’* Output Voitage VoL 2 -1.890 -1.650 | .-1.850 -1.620 -1.830 -1.5756 Vdc 4 7,10,13 — = 5,6,11,12 8 1,16
Logic 1" Threshold Voltege | Voua 2 -1.065 _ -0.980 — 0910 | - Vdc — 7.10,13 — a 56112 | 8 | 1.6
Logic 0" Threshold Voltage VOLA 2 - -1.630 - -1.600 - -1.556 Vdc - 7.10,13 4 - 5,6,11,12 8 1,16
Reference Voltage Vgs 9 1375 | 1275 | 1.3 | 1256 | 130 120 | Vde | — — = - §6.11,92 | 8 | 1.6
Switching Times (50 S2 Load) Min Max Min Max Min Max Pulse In Pulse Out
Propagstion Delay 42 2 _ 16 - 15 = 17 s ] 2 661112 | 8 | 116
tar2- 2 - 18 - 17 19
Rise Time 24 2 - 22 - 2.1 - 23 l 1 l l
Fall Time ta. 2 - 2.2 - 21 - 2.3

(penunuod) 269LdS



SP1692 (continued)

APPLICATIONS INFORMATION

The SP1692 quad line receiver is used primarily to receive
data from balanced twisted pair lines, as indicated in Figure 1.
The line is driven with a SP1660 OR/NOR gate. The SP1660
is terminated with 50 ohm resistors to -2.0 volts. At the end of
the twisted pair a 100 ohm termination resistor is placed across

the differential line receiver inputs of the SP16S2.. Iljustrated in
Figure 2 is the sending and receiving waveforms at a data rate of
400 megabits per second over an 18 foot twisted pair cable. The
waveform picture of Figure 3 shows a 5 nanosecond pulse being
propagated down the 18 foot line. The delay time for the line

12180 ~alhans

The SP1692: may also be applied as a high frequency schmitt
trigger as illustrated in Figure 4 This circuit has been used in ex-
cess of 200 MHz. The SP1692 when loaded into 50 ohms will
produce an output rising edge of about 1.5 nanoseconds.

%
SP1660
FIGURE 1 — LINE DRIVER/RECEIVER
50
Vyr=-2V

%
18 Ft SP1692
Twisted 100
Pair
50 50

Vgg - -5.2 Vde

FIGURE 2 — 400 MBS WAVEFORMS

FIGURE 3 — PULSE PROPAGATION WAVEFORMS

I3
Sending |
End 3 /
r3
i
2 ns/cm i %
Receiving
End

Sending
End

5 ns/cm

Receiving
End

VEg = 5.2V

FIGURE 4 — 200 MHz SCHMITT TRIGGER







© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8600A & B

PN AR e —

Z9Uivine — S oounicn

The SP8600 is a fixed ratio emitter coupled logic + 4
counter with a specified input frequency range of 15—
250 MHz. The operating temperature range is specified by
the device code suffix letter: ‘A’ denotes — 55°C to + 125°C, neur_
‘B’ denotes 0°C to + 70°C operation.

Intended for. use with an external bias arrangment
and capacitive coupling to the signal source, the SPB600 can
be either single driven, or double driven with two

OUTPUT
/

Vet Ve A
complimentary input signals. VE) nl ouTPUT
The outputs are complementary free collectors that (cougigresloro <

can have their load resistors taken to any bias voltage up to

it \
12V more positive than EE. Fig.1 Pin connections (viewed from beneath)

FEATURES APPLICATIONS
B Low Power B  Synthesizers — Mobile and Fixed
B Free Collector Outputs to Interface to TTL B Counters

B 250 MHz + 4 Over Full Military Temp. Range B Timers

Vec
ov

)—1 ]A-ux

K .

1 T — ourPuTS

5
3
Qf

INPUTS

Pl
L

I o P fDe |l 3
I ]~ ] il

Fig. 2 Circuit diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb ‘A’ Types -55°C to +125°C
Tamb ‘B’ Types 0°C to +70°C
Supply voltage Ve ov

Veg —-5.2V 0.5V
Input voltage (single driven —
other input decoupled to ground plane) 400 to 800 mV p-p
Input voltage (double complementary input drive) 250 to 800 mV p-p
Input bias voltage Bias chain as in

test circuit (see Fig. 3
and OPERATING NOTES)

Value

Ch isti Units Conditions
Min. Typ. Max.

Max. input frequency 250 390" MHz

Min. input frequency

with sinusoidal input 25 MHz

Min. slew rate of
square wave input

for correct operation 20 V/us Single input drive

Output current 2 mA Input f = 260 MHz

Power supply drain

current 16" 23 mA Vgg =—5.2V, Vgas as Fig. 3
*At+25°C

L00mv AT |25°C L —T

/
L1

L00mV AT ~55°C

-
T
H
11
LI}
2
pu—
=z
2

N
x
z -
= L00mV AT 125°C "
‘“ N T
0 g L1
10n on &
INPUT t / ” k) h i “ =-e50n 10 DUAL g
BEAM SCOPE
w
MONITOR \tn | SP8600 \ ™ € o
1} - Il
NPUT 2 / it 4t
MONITOR 2 1 5 Vaiag|= —30v

Vgg (-5 2V

HiH

_ _SPBS(0_SPECIFIED_LibiY

20 l

-6 -8 -

-56 -58 -60

50 -52 =5¢
POWER SUPPLY (VOLTS)

Fig. 3 Test circuit Fig. 4 Maximum input frequency v. power supply voltage (typical)

116




T
b
—
AT
/] e \\ ™
4 N
A ‘\
g \\\mwp
NN
g NS
& I
Veg = <52V mha
VBias = -0V
0 . - PG00 EPECIFIED i‘!'!-----<--1_- . .
%0 E E
-60 ‘~5l1 0 -3 -20 -0 10 50 60 70 L 9 " w120 : 130

Fig. 5 M.

20 30 0
TEMPERATURE (*C)

OPERATING NOTES

The circuit performance obtained from the SP8600 is
optimized if normal high frequency rules for circuit layout
are obeyed — leads should be kept short, capacitors and
resistors should be of non-inductive types, etc.

The signal source is normally AC coupled to one of
the inputs or, if complementary signals are available, to
both inputs. The inputs require an external bias chain to set
the DC potential on the inputs (see Fig.3). No appreciable
change in performance is observed over a range of DC bias
from —2.5V to —3.5V.

Any tendency for the circuit to self-oscillate in the
absence of input signal (or when the input signal is very
small) can be overcome by offsetting the two inputs by
approximately 40mV, using, for example, the bias
arrangement shown in Fig.6. The input wave form may be
sinusoidal, but below 25MHz incorrect operation may
occur because of the limited slew rate of the input signal. A
square wave input with a slew rate greater than 20V/us
ensures correct operation down to DC.

The output is in the form of complementary free
collectors with at least 2mA available from them. For
satisfactory high frequency interfacing to ECL or Schottky
TTL the circuit techniques illustrated in Fig.7 are
recommended.

For maximum frequency operation, it is essential that
the output load resistor values be such that the output
transistors do not saturate. If the load resistors are
connected to the OV rail, then saturation can occur with
resistance values greater than 60052. Of course, if the load
resistors are taken to a more positive potential, then higher
values can be used. N.B. If only one output is used, the
other output should be connected to OV.

input freq

v. P
I pe "
30k
L
2 u
MONITOR
lEkmnAnou\ 0n SP8600 OUTPUTS
SIGNAL —=: 41— L) 3
GENERATOR
51 s
AL3
22¢
T Vgg (-5 V1

Fig. 6 Bias arrangement to prevent self-oscillation under no-signal

conditions.
+5V (REQUIRED FOR
£ THE MC10125)
ps "
270
s M m
— u
SP8600
— 3 MCION6 FOR ECL INTERFACE
ls MCI0125 FOR TT1L INTERFACE
T . -sav

Fig. 7 ECL and Schottky TTL interfacing



ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc — Veg 10V

Input voltage Vn Not greater than
supply voltage
in use
Bias voltage on o/p’s VoyT —
VEE 14V
Operating junction temperature +175°C max.
Storage temperature —55°C to +175°C
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© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

Vg (-VE) | INVERTING
SP8601A & B 1soMHz+4 i S
NC —pot ‘no— == Ve (+VE)
1o

INVERTNG / \r’\ TRUE O/P

GENERAL DESCRIPTION NC. T3>

The SP8601 is a fixed ratio emitter coupled logic + 4 counter with a maximum specified input
frequency of 150 MHz. but with a typical maximum operating frequency well in excess of this (see Typical
Operating Characteristics). The operating temperature range is specified by the final coding letter: A
denotes —55°C to +125°C, and B denotes 0°C to +70°C.

The SP8601 can be operated with single input drive or with double, complementary, 1/P drive. Itcan
be driven with direct coupling from ECL Il levels ( or from an SP8602 device ), or it can be capacitively
coupled to the signal source if an external bias is provided.

There are complementary free collector outputs that can have their external load resistor connected to
any bias up to 12 volts more positive than VEE.

A H Joon

T | T LT

[Jorae ., - H - —_— o] | (oo :
Sl A 8

Fig.1 Circuit disgram

eyt
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ELECTRICAL CHARACTERISTICS

Test oonditibns (unless otherwise stated)
Tamb: A variant
B variant
Operating supply voltage Ve
VEE

Input voltage (single drive — other input decoupled to ground plane)

Input voltage (double drive)

—55°C to +125°C
0°C to +70°€

ov.
-5.2V + 0.5V

400 to 800 mV (p-p)
250 to 800 mV (p-p)

Bias voltage Bias chain as in test circuit (see Fig.2)
Value
Characteristic Min. Typ. Max, Units Conditions
Max. input frequency 150 MHz.
Min. input freq. with 10 MHz.
sinusoidal input.
Min. slew rate of square wave 20 V/us Single input drive
input for correct operation
Output current 2 mA Input freq. = 150 MHz,
Rjoad = 5092
Power supply drain current 18 23 mA VEE =-5.2V
OPERATING NOTES +
Circuit performance obtained from the SP8601 is Son MICROSTRI i 'l f‘h és'n
optimised if normal high frequency rules for circiit layout e I e
are obeyed — leads should be kept short, capacitors and s "
resistors should be of non-inductive types, etc. MONITOR o B oty
The signal source is normally directly coupled into i’ [
the device, which will tolerate a wide range of input bias T Vee 52V)
voltages, but was designed for inputs from ECL 11 levels and st
can therefore be satisfactorily driven from SP8602 range of NOTE: The value of th ’

. . . : e value of the pling and d i itors
counters. The bias voltage on .the input ma,fg'"a"y used are uncritical but they should be of a type and value
affects the overall power consumption. of the device (For itable for the freq ies invol
typical operating characteristics with varying bias voltages

see Fig. 3).

If it is not practicable to directly couple the input
signal, then a bias chain similar to the one shown in Fig.2
can be used.

The input waveform may be sinusoidal, but below
about 10 MHz incorrect operation may occur because of
the limited slew rate of the input signal. A square wave
input with a slew rate of greater than 20 V/us ensures
correct operation down to DC.

The output is in the form of complementary free
collectors with 2 mA min. available from them. The output
voltage swing obviously depends on the value of load
resistor used and also the frequency of operation. The
following table gives some typical examples of output
voltage for different load resistors. With careful board
layout to minimise capacitance these figures can easily be
exceeded.

Min. Output Voltage|Load R Input Freq y
1.5V 1k 120 MHz
400 mV 2009 150 MHz
100 mV 5082 180 MHz

Fig.2 Test circuit

Typical Operating Characteristics

; L/

Ctme 100

800my 1551

FRUCUENCY tMh2)

e 8w
Toma 1+ 8°C

s -0 1S -2¢ -2 3¢
BIAS VOLTABE V1

Fig.3 Maximum input frequency v. bias voltage at single input drive
levels of 400, 600 and 800 mV (typical device)
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sotm o \\

$07mv 10 51

i

~~

/
NI

FREQUENCY (MHz)

o o o
it
In -~
sPesozB 5P860LB SP8SOIB
u L) AND 1
F
n 0 an T -
n 15x
-sav
i‘n i“ ih

Vouy * BIAS CHAIN AS. IN TEST CIRCUIT

o 70
POWER SUPPLY (4)

Fig.4 Maximum input frequency v. power supply voltage at single
input drive levels of 400, 600 and 800 mV (typical device)

270
/ \\
. \‘“\
i 30. A, N
M N
H N
. 400mv.
vee : sav
Vet 1V
17( I}
I
-60 -0 - o +20 Al +60 +80 +100 +120 %0
TEMPERATURE i'C)
Fig.5 e at single input

it input v. P
drive levels of 400, 600 and 800 mV (typical device)

sav
Vo TN
ceast

Ve

H
-1

=

DRIVE LEVEL (mV p-p)

[ 200 300
FREGUENCY (MHz)

Fig.6 Minimum single input drive level for correct operation v.
input frequency (typical device)

APPLICATION NOTES

The SP8601 used with two SPB602 series + 2
counters to give a 500 MHz divide-by-sixteen prescaler is
shown in Fig.7. Capacitors marked thus * may need to be
increased in value for low frequency operation.

For correct operation when interfacing with TTL and
ECL Il the circuits shown in Figs.8, 9 and 10 are
recommended.

TTL - COMPATIBLE
ouTPUT
ov

THIS DIODE IS NOT

INPUTS

HIGH SPEED TTL

-sav

Fig.8 TTL interface (fanout = 1 TTL gate)

+sv

TTL- COMPATIBLE
ouTPUT

0
T v
— ! n
& 12 TISSS
INPUTS SP8s01B OR EQUIVALENT
— 2
P
L -s2v

Fig.9 High fanout TTL interface
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ECL -COMPATIBLE
ouTeuT

-s2v

Fig.10 ECLII interface

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc — VEE oV

Input voltage Vin

Bias voltage on outputs Vout — VEE 14V
(see Operating Notes)
Operating junction temperature +175°C

Storage temperature

'
[ ourputs 10

Not greater than the
supply voltage in use

-55°C to +175°C






© PLESSEY SP8000 SERIES
SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8602A & B s500MHz:2 “
SP8603A & B swowz iy

w /7

SP8604A & B  300MHz+2 e ™

PIN CONNECTIONS

GENERAL DESCRIPTION (8orrom view) 13D

The SP8602, SP8603 and SPB604 are fixed ratio ECL + 2 counters with maximum specified |/P
frequencies of 500, 400 and 300 MHz, respectively. The operating temperature range is specified by the
final coding letter: A denotes —55°C to +125°C and B denotes 0°C to +70°C.

The devices can be operated with single input drive or with double, complementary, input drive; in
both cases the input is normally capacitively coupled to the signal source. Two complementary emitter
follower outputs are provided.

Fa

L

‘S
e
;@
[T

.:.l:i;__;; e ﬂ:Tg
¥ *
o/ o S

Fig.1 Circuit diagram (all resistor values are nominal)
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb: A variant
B variant
Operating supply voltage: V¢c
Vee

Input voltage (single drive- other input and bias decoupled to ground plane)
Input voltage (double drive- bias decoupled to ground plane)

—56°C to +125°C
0°C to +70°C

ov

~5.2V £0.5V

400 to 800 mV p-p
250 to 800 mV p-p

Output load 50052 and 3pF
Value
Characteristic Conditions
Type Min. Typ. | Max Units
* Max, input freq. SP8602A B 500 MHz Vee = —5.2V
SP8603A B 400 MHz Vee = 5.2V
SP8604A.B 300 MHz Vee = —5.2V
Min. input freq. Al 20 40 MHz
with sinusoidal
input
Min. slew rate of All 30 100 V/uS single input drive
square wave input
for correct operation
Output voltage All 400 mV Vge = —5.2V
swing Tamb = —56°C to +70°C
Output voltage SP8602A 350 mV Vee = -5.2V
swing Tamb = +126°C
I/P freq. = 500 MHz
Power supply All 12 18 mA Vee = —5.2V

drain current

MONITOR 2 cc
nF /’L
1]
3 50N COAX
L
B
- ->10 500
500 MICROSTRIP son .o,.'; ?( SAMPLING
P2 = o.u.1. SCOPE
InF 7
FH—C >
1171500 MICROSTRIP . wson ,0,',‘3(
InF
=

MONITOR 1

Note: The values of the coupling and decoupling
capacitors used are uncritical but they should be of a
type and value suitable for the frequencies involved.

Fig.2 Test circuit
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ABSOLUTE MAXIMUM RATINGS

Power supply voltage Ve —Vee 8V
Input voltage Vin Not greater than the
supply voltage in use

Output current lgyt 10 mA

Operating junction +150°C
temperature

Storage temperature —55°C to +150°C
range

OPERATING NOTES

It is recommended that a positive earth plane be used
for the circuit layout, thus preventing damage if the output
emitter followers are inadvertently shorted to ground. All
components used in the circuit layout should be suitable
for the frequencies involved, and outside a controlled
impedance environment, leads and connections should be
kept short to minimise stray inductance.

The signal source is normally capacitively coupled to
the input. A 1000pF capacitor is usually sufficient. If the
input signal is likely to be interrupted a 10K resistor
should be connected between the input and the negative
rail. In the single drive case it is preferable to connect the
resistor to the input not in use — in the double drive case
either input can be used. The addition of the input
pulldown 'resistor causes a slight loss of input sensitivity,

but it prevents circuit oscillation under
conditions.

The input waveform may be sinusoidal, but below
about 40 MHz the operation of the circuit becomes
dependent on the slew rate of the input rather than the
amplitude. A square wave input with a slew rate of more
than 100 V/uS will permit correct operation down to DC.

The output voltage swing can be increased by the
addition of a DC load to the output emitter followers.
Pulldown resistors of 1.5 K to the negative rail provide an

increase of typically 25% in the output voltage swing.

no-signal

ABBLICATION NOTEQ

SP8602B and SP8604B
10000and EC L II

interfacing to ECL

By increasing the output voltage swing using external
pulldown resistors (see operating notes),the SP8604B canbe
coupled directly into an EC L Il or E C L 10 000 gate, but
there is a reduction of the noise immunity. Where noise
immunity is important the device can be connected to an
E CL 10000 or E C L Il line receiver.

Divide-by-16 frequency scaler.

The SP8602B and SP8604B interfacing with the
SP8601B and high-speed TTL to give a divide-by-16
frequency scaler is shown in Fig. 3.

ov
s +5v
Q
HIGH SPEED
P - n* > > TTLore
t ' O o | |
:j ' SPB6028B SP86048 SP840IB n
2 * 1 gt 2 +2 u 1 4 )
% These components n
mady need to be e PN 1, * T,12:TIS 58
increased in value ,I OR EQUIVALENT
for low frequency 15K
operation -52v

im

Fig.3 Divide-by-16 frequency scaler
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© PLESSEY

SEMICONDUCTORS

SP8616B 1GHz:4
SP8615B soomHz+4
SP8613B

The SP8616 series of UHF counters are fixed ratio + 4
asynchronous emitter coupled logic counters with, in the
case of the SP616B a maximum operating frequency in
excess of 1GHz, over a temperature range of 0°C to +70°C.
The input is normally capacitively coupled to the signal
source but can be DC coupled if it is required. The two
complementary emitter follower outputs are capable of
driving 10082 lines and interfacing to ECL with the same
positive supply. The SP8616 series require supplies of OV
and —7.4V (£ 0.4V).

FEATURES

B DC to 1GHz operation.

B 0°C to 70°C operation guaranteed at maximum
specified frequency and over a wide dynamic B UHF

input range.

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8616D ssomHz:4
SP8614B soomHz:4

700MHz-4

E4D>

Fig. 1 Pin connections

APPLICATIONS

Instrumentation,
and Timers

Including Counters

B Complementary emitter follower O/Ps, ECL W Prescaling for UHF Synthesisers.

compatible.

Veg=lov)

| SR GRS
VEE -74V £0-¢

Fig. 2 Functional diagram
QUICK REFERENCE DATA
B Vcc=0V B Veg =-74V 04V
B Input Voltage Range 400mV to 1.2V

(see Fig. 3)

B Temperature Range 0°C to +70°C
]

Output Voltage Swing 700mV Typ.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vge — Vegg 10 volts

Input voltage ViNac 2.5 volts p-p
Output current 15mA

Storage temperature range —55°C to +150°C

Maximum operating function temperature +150°C
P
i 21200 ///y/ °C .
w = / / % %
£8 e ///% o
] [
100 L E
100 200 300 400 500 600 700 800 9;0 1000
INPUT FREQUENCY (MHz)

Fig. 3 Specified range of operation
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated).

Tamb = 0°C to +70°C
Supply voltage

Vcc =0V

Vgg = -7.4V £ 04V

Characteristic Type Value Units Conditions
Min. Typ. | Max. '
Max.toggle frequency SP86168B | 1000 MHz | Vin = 600mV to 1.2Vp-p
(see Fig. 3)
SP8616D 950 MHz
SP86158 900 MHz | V)N = 400MHz to 1.2V p-p
SP86148 800 MHz | VN = 400MHz to 1.2V p-p
| sP8613B 700 MHz | V|n = 400MHz to 1.2V p-p
Min.toggle frequency for correct
operation with sine wave input ALL 200 MHz | V;n =400mV to 1.2V p-p
Min.togg!e' frequency for correct
operation with sine wave input ALL 100 MHz | Vin = 600mV to 1.2V p-p
Min slew rate for square wave input
to guarantee operation to OHz ALL 200 V/us
Output voltage swing ALL 500 700 mV
Power supply drain current ALL 45 60 mA | Vgg =-7.4V
Toggle Frequency Test Board Layout Ve =0V

1. All connections to the device are kept short.
2. The capacitors are leadless ceramic types.
3. In practice, the device is tested in an Augat 14 lead

DIL socket which degrades the performance slightly. |f
the device is mounted in a low profile socket or
soldered into a printed circuit board, the specified
performance will be exceeded.

OPERATING AND APPLICATION NOTE

The SP8616 series of dividers are very simple to use but
normal high frequency rules should be followed for
optimum performance, for example, all connections should
be kept short, the capacitors and resistors should be types
suitable for the frequencies involved, etc.

The input is normally capacitively coupled to the signal
source. There is an internal 50082 resistor connecting the
input to a reference voltage; this biases the input in the
middle of the transfer characteristic. The reference voltage
is brought out onto pin 6, which should be decoupled to
the earth plane.

The sensitivity of the device can be increased by DC
coupling the input signal about earth (see Fig. 5).

Vcc — Vee should be kept inside the specified 7.4 volts
* 0.4 volts but the actual value of V¢ relative to earth is
not very critical and can be varied between 4.0V and 6.0V
with only a small effect on performance. A V¢ of about
5.2V is the optimum for full temperature range operation.

+ § ATTENUATOR
NETWORK

Vee =74V 204V

Fig. 4

Toggle frequency test circuit

SOQINPUT

Ve #5°V

Fig. 5

Circuit for using the input signal about earth potential




In the absence of an input signal both the DC coupled
and the capacitively coupled circuits will self oscillate with
an output frequency of approximately 200MHz. This can
be prevented by connecting a 10kS2 resistor between the
input and the negative rail. This offsets the input
sufficiently to stop the oscillation but it also reduces the
input sensitivity by approximately 100mV.

The SP8616 will miscount with low frequency sinewave
inputs or slow ramps. A slew rate of 200V/us or greater is
necessary for safe operation at low frequencies.

The output can be interfaced to ECL I directly and to

FAL st S twin racictare [Caa Ein @)
~ Fiz &

<l v Uiy

I 1 -

sPusIs ecLn
)
J".J_ -7y -52v
o
| ” [
L1 |
ECLI0K

SPegI6

. 0 ]
i i

Interfacing SP8616 series to ECL !/ and ECL 111

-s-2v

Fig. 6

The input impedance of the SP8616 is a function of
frequency and minimises at about the same frequency as
the maximum input sensitivity, so, although it can load the
signal source significantly there is usually enough signal to
operate the device satisfactorily when the input impedance
is at a minimum input signal requirement. The worst case
occurs at the maximum frequency because this is where the
input sensitivity is worst.

A commercially available hybrid amplifier can be used to
drive the SP8616 (see Fig. 7).

1—-01“

T

SIGNAL
‘SOURCE

7y

—

Fig. 7

The SP8616 driven by a commercially available nyori'
amplifier. The Amperex ATF417 output is internally
capacitively coupled.

Note: The Amperex ATF 417 output is
capacitively coupled.

internally

PHASE/ FREQ
COMPARATOR

fret | FILTER

BUFFER
AMPLIFIER

SP86IS
4

LOW POWER

SP8s4!
+10/M

+N A -T

R

Fig. 8 A 1GHz synthesiser loop

The SP8616 series can be used in instrumentation for
direct counting applications up to 1GHz and in frequency
synthesisers.

In a frequency synthesiser, the SP8616 and the SP8641
can be used together (see Fig. 8).
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SEMICONDUCTORS

SP8000 SERIES

HIGH SPEED DIVIDERS

-+5 COUNTERS

986?__13 (200MH

-

‘l

The SP8621B and SP8622B are fixed-ratio
emitter-coupled logic +5 counters with specified input
frequency ranges of DC to 300 MHz (SP8621B) and
200 MHz (SP8622B). The operating temperature range is
from 0°C to +70°C.

The counter is normally capacitively coupled to the
signal source and is specified with an input signal range of
400—-800mv p-p (—4dBm to +22dBm). There are two bias
points on the circuit that should be capacitively decoupled
to the ground plane.

10 L .
BUFFER

INPUT| GATER 0’ L) ‘o
tN'Elﬂ"‘sﬂt ELEMENT ELEMENT ELEMENT

|— CHAIN _I 1 l

12
INPUT
BIAS

Fig. 2 Functional diagram

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Tamb 0°C to +70°C
Supply voltage V¢ ov
Vgg —5.2v+0.25V

Input voltage 400 to 800mV p-p

SP8622B (200mMHz)

Ve (POSITIVE)
8lAS

INPUT BIAS

INPUT

Vee (NEGATIVE) []

Eap

Fig. 1 Pin connections
FEATURES
B D.C. to 400MHz Operation.

B 0°C to +70°C Over Full Specified Input
Range and Frequency

APPLICATIONS

B Frequency Counters and Timers
B Frequency Synthesisers
ABSOLUTE MAXIMUM RATINGS

Power supply voltage [Vgc — Vgg! 8V
Input voltage V,y Not greater than

supply
Output current lgy 1 15mA
Operating junction temperature +160°C

Storage temperature —55° to +150°C

e Value
Characteristic Type - Units Conditions
Min. Typ. Max.
Max. input frequency SP8621 300 MHz
SP8622 200 MHz
Mln. ar'\put.frequencv with Al 20 40 MHz
sinusoidal input
Mm. slew rate of square.wave All 20 100 VIS
input for correct operation
Output voltage swing All 400 800 mV Vgg =—5.2V
Power supply drain current All 55 mA Vgg =-6.2V




OPERATING NOTES

It is recommended that a positive earth plane is used for
the circuit layout, thus preventing damage if the output is
short-circuited to earth.

The signal source is normally capacitively coupled to the
input (see Fig. 3). A 1000pF capacitor is suitable at high
frequencies, but if lower frequency operation is also
required, say below 10MHz, then an additional capacitor
should be connected in parallel. The device can be DC
coupled if it is required — see Fig. 4.

<L T

n
50 n 450
o = T
SOURCE
. |
MONITOR 3
gLy
20
- I

1

+200mVIMIN)

~200mVIMAX) LS L L

INPUT 10,
siowa, —

n
‘—c‘"j—'ko'f oureur

s

=

Fig. 4 Directly connecting the input signal
(a useful technique at low fr i

The circuit may self oscillate when there is no input
signal or when the input signal is well below the specified
input signal. This can be prevented by connecting a 15k§2
resistor between the input and the negative rail. This causes
a loss in sensitivity of up to 100mV p-p.

The input waveform may be sinusoidal, but below about
20MHz the circuit tends to malfunction on minimum
amplitude input signals and the condition becomes worse as
the frequency is decreased. This is because correct
operation of the circuit depends on the slew rate of the
input signal. A square wave input with a'slew rate greater
than 100V/uS ensures correct operation down to DC.

The output swing of the devices can be significantly
increased by the addition of a DC load on the emitter
follower output. For instance, the maximum DC load of
1.5k2 will give an increase of typically 50% in output
swing with no effect on input drive level or maximum
operating frequency. This allows the SP8620 devices to
interface- directly to ECL Il devices with no loss in noise
immunity. If the devices are required to interface to
ECL Il or ECL 10,000 then an interface similar to Fig. 5
should be used.

The values of the decoupling capacitors are not critical,
but they should be of a type suitable for the frequencies
involved.

INPUT
SIGNAL

ECII OR ECL 10k
COMPATIBLE OUTPUT

Fig. 5 Interfacing to ECL 11/ or ECL 10,000
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SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8630B 600MHz DECADE COUNTER ™

ne ]2 13[] REF BiAS

ne(]e 12[Jur REF BIAS

DO M¢MMD —~—— s -———
Il Uow i JUUIVINZ CEGADL GOUINTENR

SP8632B 400MHz DECADE COUNTER

GENERAL DESCRIPTION

PIN CONNECTIONS
(TOP VIEW) >

The SP8630/1/2 counters are fixed ratio + 10 circuits using emitter coupled logic, with maximum
specified counting frequencies of 600, 500 and 400 MHz respectively, over a temperature range of 0°C to
+70°C. A 6:4 mark/space square wave is provided at the emitter follower output. The input is normally
single driven and capacitively coupled to the signal source. There are two bias points on the circuit which
should be capacitively decoupled to the ground plane.

10 o —
1P Ot
-2 oree | 0 TvPe 0 TYPE
12 FIF a [ FIF G FIF a
Sere REF REF
T 17 T
w
3 l 1 7

'
ReF® “«—ov

«
NOTE:

1. All reference levels are internally generated and 2. Reference points marked * are bonded out and should
be decoupled with a capacitor of between 15 and. 1000pF

temperature compensated.

Fig.1 Block disgram.
ELECTRICAL CHARACTERISTICS

Test conditions (unless stated otherwise): NOTE: The maximum input frequency is guaranteed at
Tamb 0°C to + 70°C VEE = —5.2V. For typical operating characteristics with
Operating supply voltage power supply variations see Fig.5, which shows that the

maximum operating frequency of a typical device increases

Vce ov
VEE _5.2V £ 0.25V with increasing power supply voltage
Input voltage 400 to 800 mV (p-p)
Output load 50012 & 3pF.
Value
Characteristic Type Min Typ Max Units Conditions
Max input freq. SP8630B 600 MHz
SP86318 500 MHz
SP8632B 400 MHz
Min input freq. with All 20 40 MHz
sinusoidal input
Min. slew rate of square Al 30 100 V/us
wave |/P for correct
operation
Output voltage swing Al 400 600 mV VEE = -5.2V
Power supply drain current 70 mA VEE = -5.2V
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—> o

Vee (OV)
N f]no 10 960

ue —(:)—?—'

BIAS

1y b

Vee (=5:2V)

Fig.2 Circuit diag of 1Ist

arrangement.

OPERATING NOTES

it is recommended that a positive earth plane be used
for the circuit layout, thus preventing damage if the emitter
follower outputs are inadvertantly shorted to ground.

The signal source is normally capacitively coupled to
the input: 1000 pF is usually sufficient. If the input signal
is likely to be interrupted a 15 k ohm resistor should be
connected between the input pin and the negative rail to
prevent circuit oscillation under no-signal conditions. The
addition of the pulldown resistor causes a slight loss of
sensitivity of the device, but this does not normally cause
problems in practice.

The input waveform may be sinusoidal, but below
40 MHz the operation of the circuit becomes dependent on
the slew rate of the waveform rather than the amplitude, A
square wave input with a slew rate of 100 V/us will allow
correct operation down to DC. At high frequencies,
increasing drive level above minimum typically increases the
max. operating frequency by up to 256%

The output swing of the device can be significantly
increased by the addition of a DC load on the emitter
follower output. For instance, the maximum DC load of
1.5k ohms will give an increase of typically 50% in output
swing with no effect on input drive level or maximum
operating frequency. This allows the SP8630 series devices
to drive directly into ECL |l devices with no loss in noise
immunity.

The value of capacitance needed for the decoupling
capacitors is not critical. Values down to 15 pF have been
found satisfactory in practice.

(+2) ing input

ov
500 LINE
FROM
SIGNAL
SOURCE
wson  In 500 I/P ON
—>] ‘—f.:)—n—a;;»smunc
SCOPE
MONITOR ss
500 I/P ON n
SAMPLING
SCOPE
Fig.3 Test circuit.
Test Circuit Notes

The values of the coupling and decoupling capacitors
are uncritical but they should be of a type and value
suitable for the frequencies involved.

All connections should be physically short when not
in a 50§ environment to minimise reflections due to
mismatching.

The +ve pin should be connected to a low impedance
earth plane to minimise feed-through of the input signal to
the output.
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Typical Operating Characteristics
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Fig.4 Minimum drive level v. 1 frequency at +25 C.
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640 65
ORIVE LEVEL
620 115°C P
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>
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POWER SUPPLY {V) TEMPERATURE (C*)
Fig.6 Max. op for a typical

Fig.5 Max. operating frequency v. prower supply voltage for a typical
SP86318.

APPLICATION NOTES
Direct coupling to the SP8630 series.

It can be seen from the circuit diagram that the input
arrangement of the SP8630 series is. not compatible with
the normal ECL logic levels. The input reference level is
approximately —3.2 volts but it is not well defined and has
a temperature coefficient of approximately —1.6 mV/°C. If
DC coupling is required, the input would have to be larger
than would be the case with capacitive coupling.

ing freq v
SP8631B(V e = —5.2V).

ABSOLUTE MAXIMUM RATINGS

Power supply voltage
Vee - VEE
Input voltage VN

8V.
Not greater than the
supply voltage in use

Output current IQUT 15 mA
Operating junction
temperature +150°C
Storage temperature —55°C to +150°C
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SEMICONDUCTORS

SP8634B : 10 700 MHz
SP8636B - 10 500 MH:

The Drobown, Orouddd, SFoCoUD anld Jrobor L arv
divide-by-ten circuits with binary coded decimal outputs
for operation from DC up to specified input frequencies of
700, 600, 500 and 400 MHz, respectively, over a
guaranteed temperature range of 0°C to +70°C.

These devices, optimised for counter applications in
systems using both ECL and TTL, are intended to be
operated between OV and —5.2V power rails and to

FEATURES

B Direct gating capability at up to 700 MHz
B TTL- compatible BCD outputs

M TTL- and ECL-compatible carry outputs
B Power consumption less than 500 mW

B Wide dynamic input range
APPLICATIONS

B Counters

B Timers

B Synthesisers

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8635B : 10 600 MH:
SP8637B - 10 400 MH:

Waehiell wiih T e upliaang hotveen OV and +6V The
BCD outputs and one of two carry outputs are
TTL-compatible, while the second carry output is
ECL-compatible. The clock input, which is normally
capacitively coupled to the signal source, is gated by
an ECL 111/ECL 10k-compatible input. The TTL-compatible
reset forces the 0000 state regardless of the state of the
other inputs.

BIAS DECOUPLING [J @

FJCLOCK INHIBIT 1/P (ECL- COMPATIBLE)

NEGATIVE SUPPLY (-5-2V)
NC

B O/P (TTL- COMPATIBLE)(]

€ 0/p (TTL- COMPATIBLE) (]

A O/P (TTL-COMPATIBLEI(] p NC
RESET(TTL- counnam(j b CLOCK INPUT
NC = E5>

£] POSITIVE SUPPLY (OV)
[ CARRY O/P (TTL- COMPATIBLE)

[ D O/P (TTL~COMPATIBLE}

[] CARRY 0/P(ECL-COMPATIBLE)}

Fig. 1 Pin connections (top)

RESET T
e

CLOCK INHISIT

<<

<<
Ha
<<
1S4a

O TYPE
FIF

cLock 1/ P

REF

T m
@ o/P ore

BlAS k| [oso| |sso
CHAN ®

& i CA - T
Fig. 2 Logic diagram
QUICK REFERENCE DATA
Power Supplies Vce ov
Vee -5.2V +0.25V

Range of clock input amplituce
Operational temperature range

Frequency range with sinusoidal |/P

Fronmiionmy ranne with cninare wave /P

400-800mV p-p

0°C to +70°C

40-700 MHz (SP8634B)
NC ta 700 MHz (SP8634B)



ELECTRICAL CHARACTERISTICS (All types except where otherwise stated)

Test Conditions (unless otherwise stated)

Tamb 0°C to +70°C
Power Supplies Vee ov
Vee —5.2V £ 0.25V
Value
Characteristic Units Conditions
Min. Typ. Max.

Clock Input (pin 14)

Max. input frequency

SP86348 700 MHz
SP86358 600 MHz Input voltage
SP86368 500 MHz 400-800mV p-p
SP86378 400 MHz
Min. input frequency
with sinusoidal 1/P 40 MHz
Min. slew rate of square wave for 100 V/us
correct operation
down to DC
Clock inhibit input
(pin 16)
Logic levels
High (inhibit) —0.960 v Tamb = +25°C
Low —1.650 v (see Note 1)
Edge speed for correct operation 25 ns 10%-90%

at maximum clock |/P frequency

Reset input (pin 3)

Logic levels

High (reset) See Note 2

Low +0.4 \")
Reset ON time 100 ns

TTL outputs ABCD (pins 2,7,8,10)
Output Voltage

High +2.4 \" 10k $2 resistor and
TTL gate from O/P
Low +0.4 \") to +5V rail

TTL carry output (pin 11)
Output Voltage

High state +2.4 \") 5kS2 resistor and 3
TTL gates from o/p
Low +0.4 \Y to 5V rail

ECL carry output (pin 9)
Output Voltage

High -0.975 \Y Tamb = +25°C
External current
Low -1.375 \" =0mA (See Note 4)
Power supply drain current 75 90 mA Vgg =5.2V

NOTES

1. The clock inhibit input levels are compatible with ECL |11 and ECL 10000 levels throughout the temperature range 0°C to +70°C.

2 For a high state, the reset input requires a more positive input level than the specified worst case TTL Vo of +2.4V. Resetting should
be done by connecting a 1.8k§2 resistor from the output of the driving TTL gate and only fanning out to the reset input of the SP8000
series device.

3. These outputs are current sources which can be readily made TTL-compatible voltages by connecting them to +5V via 10k§2 resistors.

4, The ECL carry output is compatible with ECL II'throughout the temperature range but can be made compatible with ECL 1| using the

simple interface shown in Fig. 3.
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CARRY OUTPUT ECL ECLI COMPATIBLE

ECLII OR ECL 10k
COMPATIBLE

VEE (-52v)

Fig. 3 ECL I11/ECL 10000 interfacing

OPERATING NOTES

The devices are intended to be used with TTL and ECL
in a counting system — the ECL and the decade counter
being connected between voltage rails of OV and —5.2V and
the TTL between voltage rails of OV and +5.2V. Provided
that this is done ECL and TTL compatibility is achieved
(see Fig. 4).

The clock is normally capacitively coupled to the signal
source: a 1000pF UHF capacitor is normally adequate. If
low frequency operation is required the 1000pF capacitor
should be connected in parallel with a higher value
capacitor. The bias decoupling (pin 1) should be connected
to earth via a capacitor — preferably a chip type — but in
any case a low inductance type suitable for UHF
applications. The devices normally have an input amplitude
operating range far greater than the specified 400 to
800 mV pk/pk. However, if the decoupling capacitor is not
of a UHF type, or it is connected to an earth point that has
a significant impedance between the capacitor and the V¢
connection, then the input dynamic range will suffer and
the maximum signal for correct operation will be reduced.

Under certain conditions, the absence of an input signal
may cause the device to self-oscillate. This can be prevented
(while still maintaining the specified input sensitivity) by
connecting a 68k {2 resistor between the clock input and the

negative supply. |f the transition of either the clock input
or the clock inhibit input is slow the device may start to
self-oscillate during the transition. For this reason, the
input slew rates should be greater than 100 V/us. It should
also be noted that a positive-going transition on either the
clock input or the clock inhibit input will clock the device,
provided that the other input is in the low state.

The BCD outputs give TTL-compatible outputs (fanout
= 1) when a 10k§2 resistor is connected from the output to
the +5V rail. In this configuration the outputs will be very
slow compared with the clocking rate of the decade and so

the state on the BCD outputs can only be determined when
hikhisad

41T LIVUR 1ius Stupseu O

The fan out capability of the TTL carry output can be
increased by buffering it with a PNP emitter follower. The
interface is shown in Fig. 4.

RESET, N
GATE

51

ctock I
CL
frontitan e ML

iy

> TIL
oe

cLock

-5-2v

Fig. 4 Typical application configuration

RESET NPUT  —f 1000 MIN
CLOCK INHIBIT
CLOCK 1 2 3

SEE NOTE

° 1

1

CARRY OUTPUT (TTL) l L__———*___—-J

CARRY OUTPUT (ECL)

NOTE THE BCD OUTPUTS ABC AND D REPRESENT THE LOAD RESISTORS

SR

Fig. 5 Decade counter timing diagram
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ABSOLUTE MAXIMUM RATINGS

Power supply voltage |Vec — Veg | 8V

Clock inhibit voltage Not greater than the supply
voltage in use

Clock input voltage 2V pk/pk

Bias voltage (VoyT) on BCD outputs,

VouT — Ve (10kS2 resistor in series

with output) 1v
Bias voltage (VoyT) on TTL carry

output, VouyT — VeE (1.2kS2 resistor

in series with output) 1v
Output current from ECL carry

output (loyT) (Note: the device

will be destroyed if the ECL

output is shorted to the

negative rail) 10mA
Operating junction temperature +150°C
Storage temperature range —55°C to +150°C
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© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

UHF PROGRAMMABLE DIVIDERS -+-10/1

QoA sGA A o ONnOCcAAA O
Sroo4UA & D 200vHz SProS4ATA & B ooonau,

SP8642A & B 300mi: SP8643B 3s0mH:

In frequency synthesis it is desirable to start
programmable division at as high a frequency as possible,
because this raises the comparison frequency and so

improves the overall synthesiser performance. cuoex et Qer 1ol clooxmeur
The SP8640 series are UHF integrated circuits that Per g Ne
can be logically programmed to divide by either 10 or 11, Fez ) P we
with input frequencies up to 350 MHz. The design of very we [) D owe
fast fully programmable dividers is therefore greatly vee (] 0 vee
simplified by the use of these devices and makes them we ] [} NC(DO NOT CONNECT 10 THIS PIN)
particularly useful in frequency synthesisers operating in we (] 0 wc
the UHF band. orriay [ [ o7y

All inputs and outputs are ECL-compatible throughout
the temperature range: the clock inputs and programming

inputs are ECL Ill-compatible while the two
. : NOTE: UNUSED PINS (EXCEPT 8 AND 9)
complementary c.autp\.ns are ECL Il-compatible to reduce MAY BE CONNECTED TO Vgg: THIS WILL
power consumption in the output stage. ECL Il output REDUCE CLOCK BREAKTHROUGH ON THE
il i i QUTPUTS. PINS 8 AND 9 SHOULD BE LEFT
compaflblllty can be achieved very simply, however (see OPEN-CIRCUIT WHEN NOT IN USE. PIN 11 1S
Operating Notes). _ INTERNALLY CONNECTED AND MUST

The division ratio is controlled by two PE inputs. The ALWAYS BE LEFT OPEN-CIRCUIT. E5D

counter will divide by 10 when either PE input is in the
high state and by 11 when both inputs are in the low state.
Both the PE inputs and the clock inputs have nominal 4.3k
£ pulldown resistors to Ve g (negative rail).

Fig. 1 Pin connections (top)

FEATURES
B Military and Industrial Variants.
o o B 350 MHz Toggle Frequency
w a. B Low Power Consumption
e B ECL Compatibility on All I/Ps & O/Ps
&, B Low Propagation Delay
B True and Inverse Outputs
Fig. 2 Logic diagram (positive logic)
QUICK REFERENCE DATA
ABSOLUTE MAXIMUM RATINGS B Temperature Ranges:
. ‘A’ Variant —=55°C to +125°C
ISupply voltage Voo — Vel 8V ‘B’ Variant 0°C to +70°C
nput voltage V; (d.c.) Not greater thap the Supply Voltége
supply voltage in use.
Output current | o, 20mA IVee — Vee! _5'2\/
Max. junction temperature +150°C B Power Consumption 2560mW Typ.
Storage temperature range —55°C to +175°C B Propagation Delay 3ns Typ.
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Cock | @, | Q Q; Q, PE, | PE;, | °V
Pulse Ratio
1 L H H H L L 1
2 L L H H H L 10
3 L L L H L H 10
4 H L L H H H 10
5 H H L H
6 L H H L Table 2  Truth table for control inputs
7 L L H L The maximum possible loop delay for control is
8 L L L L . X "
9 H L L L obtained if the L—H transition from Q4 or the H-L
transition from Q4 is used to clock the stage controlling the
10 H H L L . . R R
1 [V I ——H“' T +10/11. The loop delay is 10 clock periods minus the
e e A S internal delays of the +10/11 circuit.

Extra state

Table 1  Count sequence

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb: ‘A’ Variant  —55°C to +125°C
‘B’ Variant  0°C to +70°C
Supply voltage (see note 1): Ve OV
Veg —5.2V

Static Characteristics (all SP8640 series devices)

Value
Characteristic Units Conditions
Min. Typ. Max.
Clock and PE input voltage levels
ViNK -1.10 -0.81 V| Tamb =+25°C,
I —-1.85 -1.50 V | see Note 2
Input pulldown resistance, between
pins 1,2, 3, and 16 and Vg (pin 12) 4.3 K
Output voltage levels
Vo —-0.85 V| Tamb =+25°C,
VoL -1.50 v see Note 3.
lout (external) = OmA
(There is an internal circuit
equivalent to a 2kS2 pulldown
resistor on each output)
Power supply drain current 50 65 mA

NOTES

1. The devices are specified for operation with the power supplies of Vcc = OV and Vgg = —5.2V £ 0.25V, which are the normal ECL
supply rails. They will also operate satisfactorily with TTL rails of Voc = +5V £0.26V and VEg = OV.

2. The input reference voltage has the same temperature coefficient as ECL Il and ECL 10K.

3. The output voltage levels have the same temperature coefficients as ECL Il output levels,
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Dynamic Characteristics

Value
Characteristic Type - Units Conditions
Min, Typ. Max.
Clock input voltage levels
VINH All -1.10 -0.90 v Tamb = +25°C,
ViNL All -1.70 -1.50 \% see Note 4
Max. toggle frequency SP8643 350 MHz
SP8642 300 MHz
SP8641 250 MHz
eeZlan 200 MH>
Min. frequency with
sinewave clock input All 50 MHz
Min. slew rate of square wave
input for correct operation
down to OMHz All 100 V/us
Propagation delay
(clock input to device output) All 3 ns
Set-up time All 1.5 ns See note 5
Release time All 1.5 ns See note 6
NOTES .
4, The devices are dynamically tested using the circuit shown in Fig. 5. The bias chain has the same temperature coefficient as ECL Il and

ECL 10K, and therefore tracks the imput reference throughout the temperature range. The devices are tested with input amplitudes of

400 and 800 mV p-p about that reference, over the full temperature range.

6. Set-up time is defined as the minimum time that can elapse between a L=>H transition of a control input and the next L=>H clock pulse

transition to ensure that the 10 mode is forced bv that clock pulse (see Fig. 3).

6. Release time is defined as the mimimum time that can elapse between a H=>L transition of a control input and the next L=>H clock pulse

transition to ensure that the +11 mode is forced by that clock pulse (see Fig. 4).

CONDITIONS PE{ LOW

CONDITIONS PEj LOW

cLock 1/P

7, 50'/.¥ '

I
RELEASE = b=
TIME v

[ ST R

ot ‘ 1 - :"CLOCK 0
[ EFFECT OF
CLOCK TO —-4' [ SET ucw TIM errect oF 0/P DELAY
O/P DELAY
L BEING TO SHORT RELEASE TIME
BEING TOO SHORT
Fig. 3 Set-up timing diagram Fig. 4 Release timing diagram
,,J,, Ve fov)

INGILS

Lﬂ\y
s

]

Vggl-52V)

Fig. 5
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OPERATING NOTES

The SP8640 range of devices are designed to operate in
the UHF band and therefore PCB layouts should comply
with normal UHF rules, e.g. non-inductive resistors and
capacitors should be used, power supply rails decoupled,
etc.

All clock and control imputs are compatible with ECL
Il and ECL 10K throughout the temperature range.
However, it is often desirable to capacitively-couple the
signal source to the clock, in which case an external bias
network is required as shown in Fig. 6. ‘

The SP8640 device O/Ps are compatible with ECL 11 levels
when there is no external load. They can be made
compatible with ECL 1Il and ECL 10K with a simple
potential dividing network as shown in Fig. 8.

The control and clock inputs are already compatible
with ECL 11l and ECL 10K. The interface circuit of Fig. 8
can also be used to increase noise immunity when
interfacing from ECL Il and ECL 10K outputs at low
current levels to ECL 111 and ECL 10K inputs.

Ve ECL I
o/
W
56
50 ECLIT COMPATIBLE O/P
o~ aoce
15k
410
—Vee
Vee
Fig. 6 Recommended input bias fi ion for cap Fig. 8 ECL 1l to ECL 111 interface

coupling to a continuous 5052 :ign'ol source.

The +10/11 <can be controlled by a TTL
fully-programmable counter, provided that delays within
the loop are kept to a minimum. The outputs and control
inputs must therefore interface to TTL. The input TTL to
ECL interface is accomplished with two resistors as shown
in Fig. 7. The output ECL to TTL interface requires some
gain and therefore uses a transistor. This interface as shown
on Fig. 7, gives the true output; the inverse can be obtained
by interchanging the Q4 and 64 outputs. The output
interface will operate satisfactorily over the full military
temperature range (—55°C to +125°C) at frequencies in
excess of 35MHz. It has a fan out of one and the
propagation delay through the divider plus the interface
and one Schottky TTL gate is approximately 10ns. At an
input frequency of 350 MHz this would only leave about
16ns for the fully-programmable counter to control the
+10/11. The loop delay can be increased by extending the
+10/11 function to, say, +20/21 or +40/41 (see Application
Notes).

Veg 145V
580
o, NS
= q 10 TTL
FROM — £10/1 Qg
m . NS
B
Pt
Ymens
NG
34
L)
20
&€ OV

Fig. 7 TTL to ECL and ECL/TTL interfaces (for SP8640 devices
and TTL operating from the same supply rails)

APPLICATION NOTES

In the divider chain of a frequency synthesiser it is
desirable to start programmable division at as high a
frequency as possible. The +10/11 function permits
programmable division to begin at a higher frequency than
would be possible with a fully programmable divider. It also
means that high frequency prescaling occurs without any
reduction in comparison frequency, since it is no longer
necessary to divide the reference frequency by the
modulus of the prescaler. The disadvantages of the
technique are that a fully programmable divider is required
to control the +10/11, and that a minimum limit is set on
the division ratio possible — although the latter is not a
serious problem in a practical loop.

Using the +10/11

Consider the system shown in Fig. 9. If the +P/P+1 is a
+10/11, the +A counter counts the units and the +M
counter counts the tens,

The mode of operation depends on the type of
programmable counter used, but the system might operate
as follows. If the number loaded in A is greater than zero
then the +P/P+1 counter is set up to divide by P+1 at the
start of the cycle. The output from the +P/P+1 counter
clocks both A and M. When A is full it ceases counting and
sets the +P/P+1 into the +P mode. Only M is then clocked
and when it is full it resets both A and M and the cycle
re-starts.

The divider chain therefore divides by: ~

(M—AP+A(P+1)
MP+A
ot (MP + A)f

-
"

ref
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REFERENCE
FREQUENCY

Jry

E

COUNTER COUNTER
M -a

Q
CH IS
FIF

ECL D O/P
cLock—

SP8640

MC 1013
S mcin

ECLID O/F

CONTROL

Fig. 9 ynth block diag I

Therefore, if A is incremented by one, the output
frequency changes by fref- In other words, the channel
spacing = f .. This is the channel spacing that would be
obtained with a fully-programmable divider operating at the
same frequency as the +P/P+1.

For this system to work, the +A counter must fill up
before the +M counter, otherwise the +P/P+1 will stay
permanently in the +P+1 mode. There is therefore a
minimum system division ratio below which the +P/P+1
system will not function. In order to find that minimum
ratio, consider the following argument.

The +A counter must be capable of counting all numbers
up to and'including P—1 if every division ratio is to be
possible, or:

A =P-1
=P, since M>A

max

min
The divider chain divides by MP + A,

. Min. division ratio =M
=P.P+0
=p2

P+ Amin

Using a +10/11, therefore, the minimum practical
division ratio of the system is 100, which would not
normally be an embarassment.

In the system shown in Fig. 9, the fully programmable
counter A has to be quite fast. With a 360 MHz clock to the

-+10/11, there is only about 23ns available for counter A'to
control the +10/11. For cost reasons it would be desirable
to use a TTL fully programmable counter but when the
delays through the ECL to TTL translators have been taken
into account there is very little time left for the fully
programmable counter. The +10/11 function can be
extended easily, however, to give a *N/N+1 counter with a
longer control time for a given input frequency, as shown in
Figs. 10 and 11. Using the +20/21 system shown in Fig. 10,
the time available to control +20/21 is typically 87ns at
200MHz and 44ns at 350MHz. The time available to
control the +40/41 (Fig. 11) is approximately 180ns at
200MHz and 95ns at 350MHz.

This technique can, of course, be extended to give
+80/81, which would allow the control to be implemented
with  CMOS but which would increase the minimum
division ratio to 6400 (80%). This is too large a ratio for
many synthesiser applications but it can be reduced to
3200 by making the counter a +80/81/82. Similarly, a
+40/41 can be extended to +40/41/42 as shown in Fig. 12

FMC03211232 M0/ 1232
Q

o c| J-x c} 1-x
FIF FIF

cLock

1011
SP8640

PE,

CONTROL

Fig. 11 A +40/41 system

to reduce the minimum division ratio from 1600 to 800.
The time available to control the +40/41/42 is a full 40
clock pulses, i.e. 200ns at 200 MHz input clock or 110ns at
350MHz.

The principle of operation is as follows:

800 = (20 x 40) + (0 x 41) + (0 x 42)
801=(19x 40) + (1 x 41)
802 = (19 x 40) + (2 x 42)

Min. division ratio

CLOCK
1011 ourpur
SP8640
PE) P2
Mci010/1210

1

1

'iucmoum

FMcIois/1215

;uc-mslms
Q

c

Fig. 12 A +40/41/42 system
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© PLESSEY

SEMICONDUCTORS

SP8650D soomHz-:16

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8651B soomHz:16

SP8652B a0omHz:16

The SP8650 series of UHF + 16 counters are fixed ratio
synchronous emitter coupled logic counters with, in the
case of the SP8650B, a maximum operating frequency in
excess of 600 MHz over a temperature range of 0°C to
+70°C. The input is normally capacitively coupled to the
signal source but the circuits can be DC driven if required.
The inputs can be either single driven relative to the on-chip
reference voltage or differentially driven.

There are two comple'mentary emitter follower outputs.

FEATURES

B Low Power — Typically 260mW
B ECL Il & ECL Il Output Compatibility

E4p>

Fig. 1 Pin connections

APPLICATIONS

B Easy Operation From UHF Signal Source B Prescaling for UHF Synthesisers
B Instrumentation
Vee (14)

CLOCK l I ]
VRer 12 > -2 ] 2 ] =2 ’_‘ 2 °|‘
I(lI il | 1 L—‘ ‘——afl.
| [ [ 1 | !
= !
L ________________________________ v

Fig. 2 Functional diagram

QUICK REFERENCE DATA

B Power Supplies

Temp Range

Vce =0V
Veg =-5.2V = 0.25V
0°C to +70°C

Input Amplitude range 400mV to 800mV p-p
Output Voltage Swing 800mV typ. p-p




ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamp = 0°C to +70°C
Supply Voltage

Vcc =0V

Vgg = -5.2V £ 0.25V

Output load = 500%2 line in parallel with approx. 3pF

Characteristic Type Value Units Conditions
Min. Typ. | Max.
Test circuit as in fig. 2
Max. Toggle frequency SP8650B | 600 MHz |V n =400 to 800mV p-p
SP8651B | 500 MHz |V n = 400 to 800mV p-p
SP8652B | 400 MHz | V| = 400 to 800mV p-p
Min. toggle frequency for correct
operation with a sinewave input All 40 MHz | V,n = 400 to 800mV p-p
Min. slew rate for square wave input
to guarantee correct operation to
OHz All 100 | V/us
Input reference voltage All 26 \%
QOutput voltage swing (dynamic) All 500 800 mV |p-p
Output voltage (static)
high state All -8.95 615 \
Low state All -1.83 -1.435 \%
Power supply drain current All 45 60 mA

Toggle Frequency Test Circuit

1. All leads are kept short to minimise stray capacitance
and induction.
2. Resistors and capacitors are non-inductive UHF types.
3. Device is tested in a 14 lead Augat socket type No.
314-AGGA-R
Vee= oV
5CR
SIGNAL
SOURCE oo 1 oo
lcn.ocx ! _:’_4450 '_q—:__- 500
2| .
MONITOR Voo 01y
= o L fha=—sn
&ToeK 7
_ Veg=-52v

;0 olp ;Dmy

OPERATING NOTE

Normal UHF layout techniques should be used if the
SP8650 series of dividers are to operate satisfactorily. |f the
positive supply is used as the earth connection, noise
immunity is improved and the risk of damage due to
inadvertently shorting the output emitter followers to the
negative rail is reduced.

The circuit is normally capacitively coupled to the signal
source. In the absence of an input signal the ¢ircuit will
self-oscillate. This can be prevented by connecting a 10KQ2
resistor between one of the inputs and the negative rail.

ECL XL COMPATIBLE
SP8650 0/P

ECL 10K COMPATIBLE

Fig. 3 Toggle frequency test circuit

Fig. 4 SP8650 to ECL 10K interface
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The device will also miscount if the input transitions are
slow — a slew rate of 100V/us or greater is necessary for
low frequency operation.

The outputs interface directly to ECL Il or to ECL 10K
with a potential divider (see Fig. 4).

A typical application of the SP8650 series devices would
be in the divider chain of a synthesiser operating in the
military frequency range 225 MHz to 512 MHz. A binary
division rate is optimum where power is at a premium and
so the SP8650 series would normally be used in low power
applications.

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vcc — VEEI  8volts

Input voltage ViNac 25V p-p

Output source curr  lgy¢ 10mA

Storage temperature range —55°C to +125°C
Operating junction temperature 150°C max.
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cMos ! +10/11 16
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cMoS
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Fig. 5 A low power synthesiser loop







© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

SP8655A & B (32
€hgER7A R B .20 SPRREKAA R B (:1a)

A & B Y - .

The SP8655A & B, SP8657A & B and SP8659A & B FEATURES
are fixed ratio (divide by 32, 20 and 16) low power
counters for operation at frequencies in excess of 100MHz
over the temperature ranges —55°C to +125°C (suffix ‘A’
devices) and 0°C to +70°C (suffix ‘B’ devices).

In all cases, the input can be either single or double
driven and must be capacitively coupled to the signal
source. If single drive is used, the unused input must be APPLICATIONS
capacitively decoupled to the ground plane. There are two
bias points, which should also be capacitively decoupled to B Low Power VHF Communications

the ground plane. B Portable Counters
The free collector saturating output stage is capable

of interfacing with TTL and CMOS.

VHF Operation

Low Power Dissipation

Output TTL and CMOS Compatible

Military and Commercial Temperature Ranges

SP8655A & B

ore
STAGE

y

lld

SP8657A & B
l& 0 TYPE 1 op [OF
D—O FIF 1 STAGE
=
il
CLOCK INPUT
SP8659A & B
owe [ L‘g 0 TYPE o Iﬁ o e 14 s o 2 e [O®
Bo| FIF 5 | FF g 5 FF la 6o FF Ia STAGE
o & [ o« &[] ok &[] ok Tk
I I I T ]
CLOCK INPUT|
CTOCK INPUT
Fig.1 Logic diagrams
ABSOLUTE MAXIMUM RATINGS 48 cugex meut
Power supply voltage, Vcc — Vgg 8V as— os 20) —vee
Input voltage V;, Not greater than
supply voltage in use ;)

Output sink current, |, 10mA Ne
Operating junction temperature +150°C 13>
Storage temperature —55°C to +150°C

a— £in 2 Din - s, frmon '




ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated)

Operating ambient temperature Ta

‘A’ Types: —55°C to +125°C; ‘B’ Types: 0°C to 70°C

Operating supply voltages
Veg: #6.2V10.25V; Vgg: OV
Input voltage

Single drive: 400mV to 800mV p-p; double drive: 250mV to 800mV p-p

Output load 3.3kS2 to +10V, in parallel with 7pF.

ct istic Value Units Conditions
Min. Typ. Max.
Maximum input frequency 100 200 MHz
Minimum sinusoidal input
frequency 20 40 MHz
Minimum slew rate of
square wave input 30 100 Vius
Power supply drain current 10 13 mA Vge = +6.2V
Output level (high) 9.0 \%
Output level (low) 400 mV

OPERATING NOTES

Fig.3 gives capacitor values for AC and DC coupling
of the input and bias points on the test circuit; these values
are not critical and will depend on the operating frequency.

The devices will normally self-oscillate in the absence
of an input signal. This can be easily prevented by
connecting a 39k pulldown resistor from either input
(double drive) to Vgg; if the device is single driven then it
is recommended that the pulldown resistor be connected to
the decoupled unused input. The slight loss of input

sensitivity resulting from this technique does not seriously
affect the operation of the device.

The input waveform will normally be sinusoidal but
below 40MHz correct operation depends on the slew rate of
the input signal. A slew rate of 100V/us will enable the
device to operate down to DC.

The output stage will drive three TTL gates without
the addition of a pull-up resistor. Using a pull-up resistor of
3.3kS2 (or less) to +10V will allow the output to drive a
CMOS binary counter at a frequency of up to 5MHz.

PACKAGE DETAILS

Dimensions are shown thus: mm (in)

Vee +SV £0 25V
MONITOR SQn INPUT
ON SAMPLING SCOPE
2
1000p 1000
50n LINE i
FROM SIGNAL H—Y
SOURCE
50 LINE i SPB55-9)
FROM SiGNAL H— MONITOR ATTENUATED
OUTPUT ON
7 g SAMPLING SCOPE
MONITOR S0n NPT | §
ON SAMPLING SCOPE & —
[iooop Tiooop “Tiooo Te

VEE]

12:70114:22

53461017101

8:6319-30

810 /m3s
10- 180320

8 LEAD TO-5 (0-2inPCD)

Fig.3 Test circuit
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© PLESSEY SP8000 SERIES

SEMICONDUCTORS HIGH SPEED DIVIDERS

UHF DECADE COUNTERS

SP8667B 12GHz + 10

The SP8665/6/7 high speed decade counters operating at
an input frequency of up to 1GHz over the temperature
range 0°C to +70°C.

The device has a typical power dissipation of 550mW at
the nominal supply voltage of 6.8V.

The clock input is biased internally and is coupled to the
signal source by a capacitor. The input signal path is
completed by an input reference decoupling capacitor
which is connected to earth. If no signal is present at the
clock input the device will self-oscillate. If this is
undesirable it may be prevented by connecting a 15k E4>
resistor from the input to Vg (pin 10 to pin 7). This will
reduce the input sensitivity of the device by approximately
100mV.

The clock inhibit input is compatible with standard ECL
I circuits using a common V¢ to the SP8665/6/7. A
6k  pulldown resistor is included on the chip. The input
should be left open circuit when not in use. The

Fig. 1 Pin connections

SP8665/6/7 outputs are compatible with standard ECL 1 FEATURES
circuits. They may be used to drive ECL 10K by the
inclusion of two resistors as shown in Fig. 4. B Guaranteed operation over large temperature

range 0°C to 70°C

Wide input dynamic range

Self biasing clock input

Clock inhibit input for direct gating capability

cLoCK
4 "‘—]
CLoCK

INHIBIT

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Ve — Vee 0V to +10V

-0-85V
W | I 170 Input voltage inhibit input VEgEg to Vge
outpur ‘_‘:':: Input voltage CP input 25V pp
Output current 20mA
Operating junction temperature +150°C
Fig. 2 Logic diagram Storage temperature —55°C to 150°C
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Supply voltage 6.8V £ 0.3V
Clock input AC coupled, self-biasing
Clock inhibit input ECL 11l compatible
Output ECL Il compatible
Tamb 0°C to +70°C
Supply voltage Vee = 0V Vgg = —6.8V
Clock input voltage 400mV to 1.2V (peak to peak)
Characteristics Value Units Conditions
Min. Typ. | Max.
Max. i/p frequency SP8665 1.0 GHz [400mV to 1.2V p-p
SP8666 11 GHz [600mV to 1.2V p-p
SP8667 1.2 GHz |600mV to 1.2V p-p
Min. i/p frequency 200 MHz |Sine wave input 400mV p-p
Min. i/p frequency 100 MHz | Sine wave input 600mV p-p
Min. slew rate for square wave input 200 | V/usec|
Clock i/p impedance 400 Q | Atlow frequency
Inhibit input reference level -1.3 V | At 25°C compatible with
ECL Il throughout the
temperature range.
Inhibit input pulldown resistor (internal) 6 k2
Output pulldown resistor (internal) 3 kQ
Power supply drain current 80 105 mA |At25°C
~-0-9v
e < SP866S &7 ECL 10k
4 e
GENERATOR i ”}” 2Lk
Vee SAMPLING
e o= wo
out
o Fig. 4 SP8665 to ECL 10K
2:7%
VEE

Fig. 3 Test circuit
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@ PLESSEY

SEMICONDUCTORS

SP8000 SERIES

HIGH SPEED DIVIDERS

SP8685A & B

UHF PROGRAMMABLE DIVIDER 500MHz -+ 10/1

The SP8685 A & B are high speed, programmable
+10/11 counters operating at an input frequency of up to
500 MHz over the temperature ranges —55°C to +125°C
and 0°C to +70°C respectively.

The clock input is biased internally and is coupled to
the signal source by a capacitor. The input signal path is
completed by an input reference decoupling capacitor
which is connected to earth.

The division ratio is controlled by two PE inputs. The
counter will divide by 10 when either input is in the high
state, and by 11 when both inputs are in the low state.
These inputs are compatible with standard ECL 10K inputs
and have the same temperature characteristics. Both inputs
have nominal 4.3k§2 internal pulldown resistors.

The true and inverse outputs are compatible with
standard ECL |l outputs. They may be used to drive ECL
10K circuits by the inclusion of two resistors as shown in
Fig. 4.

When using the device as a divide-by-ten prescaler the
inverse output (o/p) should be connected to a PE input.

Clock Q, Q, Q, Q,
Pulse

1 L H H H

2 L L H H

3 L L L H

4 H L L H

5 H H L H

6 L H H L

7 L L H L

8 L L L L

9 H L L L
10 - O O U G S
" cHj _HJ _H_[ H_,

!

Extra state

Table 1 Count sequence

- Div

PE, PE Ratio
L L 1
H L 10
L H 10
H H 10

Table 2 Truth table for control inputs

155

. m] Voo
0P [ PE
[ FE

orp 1]

[} cock e

INTERNALLY - 0
DO NOT USE

[} P ReF

vee i E5D>

Fig. 1 Pin connections

Fig. 2 Logic diagram SP8685

FEATURES

B Full temperature range operation:
‘A’ variant —~55°C to +125°C
‘B’ variant 0°C to +70°C
Self Biasing CP Input
Wide Input Dynamic Range
Control Inputs ECL 10K — Compatible
Low. Propagation Delay
True and Inverse Outputs Available

ABSOLUTE MAXIMUM RATINGS

Power supply voltage Vce — Ve 0V to +8V

Input voltage, PE inputs 0V to Vee

Input voltage, CP input 2V peak-to-peak
Output current 20mA

Operating junction temperature +150°C

Storage temperature —55°C to +150°C



ELECTRICAL CHARACTERISTICS

PE inputs — ECL 10K compatible
QOutputs — ECL Il compatible

Test conditions (unless otherwise stated)
T ‘A’ Type: —55°C to +125°C
‘B’ Type: 0°C to +70°C
Supply voltages: Vgg = +5.2V +0.25V
Vgg = 0V
Clock input voltage: 400mV to 800mV (p-p)

amb

. Value . .
Characteristic i Typ. Max. Units Conditions
Max i/p frequency 500 MHz Vee = +5.2V
Min i/p frequency 40 Sinewave Input
Min. slew rate for square wave input 100 V/us
Propogation delay
(clock i/p to device o/p) 4 ns
PE input reference level +3.9 v Ve = +5.2V, 25°C
Power supply drain current 45 60 mA Ve = +5.2V, 25°C
PE input pulldown
Resistors 4.3 KQ
Clock i/p impedance
(i/p to i/p ref low frequency) 400 Q
Nec=09v
- Db E
Oy
GENERATOR 43K ,J% 3
16] w0 O
S | —
L 450 °“‘“ ssocs?ﬁfp
6dB PAD TO SAMPLING =
SCOPE /P

APPLICATION NOTES

ECL 10k 1/P

Vee

Fig. 4 SP8685 output — ECL 10K i/p and ECLI| (or ECL 10K
o/ps unloaded) — ECL 10K i/p

e+ 5V)
680
o INSTTIOR BCYTH
—> T01TL
15k
FROM SP868S
m IN9IL
ey
=Dt
“ Yinste
-
INSIL
-
<
o0 20
Vgg OV

Fig. 5 TTL o/p — SP8685 PE i/p; SL86850/p — TTL ifp.
(Total delay from SP8685 clock i/p to Schottky gate
o/p = 15ns, typ.)

Fig. 3 Test circuit

At an input frequency of 500 MHz the control loop

delay time (SP8685 o/p to PE i/p) is approximately 16 ns.
This will be a severe problem if TTL is used in the control
loop.

——————————0 0/P

CONTROL 1/P|

.

1
20 e

Gl
)

l|s
1
SPe68s ERRUEIEY * ECL 10k

CEl CE2
o ] w I er
¢7| Sk Q‘ 5k 15k

Vee

Fig. 6 Divide-by-20/22. Control loop delay time approximately
40ns. _

[ ONTROL 1/P
JTh ]
2 - Jo Q orp
SP8685 -
c1 ]
7| e EcLnseron
1 Sk 15k

33
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Fig. 7 Divide-by-20/21. Control loop delay time approximately

30ns using SP1034.



© PLESSEY SPEG00
SEMICONDUCTORS High Speed Dividers

VHF, LOW POWER, PROGRAMMABLE DIVIDERS, = 10/11
SP8690 A&B 100 MHz, = 10/11

FEATURES

= Full temperature range operation
“A" variant —556°C to +125°C
“B" variant 0°C to +70°C

s Toggle frequency> 200MHz typical

= Power dessipation 70mW typical

= Capacitively coupled clock input for synthesiser and counter applications
= ECL compatibility on the programming inputs.

= True andinverse outputs available with ECL compatibility

= Qutput available for driving TTL or CMOS

GENERAL DESCRIPTION

The SP8690 A&B are divider circuits that can be logically programmed to divide by either 10 or 11.
The device is available over two temperature ranges, “‘A’* variant is —559C to +125°C and the “B"’ variant is 0°C to +70°C.

The clock inputs can be either single or differentially driven and must be a.c. coupled to the signal source. If single driven, then
the unused input must be decoupled to the earth plane. The device will self-oscillate if no input is present. To prevent thisa
68K resistor should be connected from pins 1 or 16 to OV. This will reduce the sensitivity of the device by approximately
100MV peak to peak.

The division ratio is controlled by two PE inputs which are ECL |1, 10K compatible throughout the temperature range. The
device will divide by ten when either input is high and by eleven when both inputs are low. These inputs may be interfaced to
TTL and CMOS by the inclusion of two resistors as shown in Figure 3. There is a free collector saturating output stage for
interfacing with either TTL or CMOS together with true and inverse outputs with ECL |l compatible levels. These may be inter-
faced to ECL 10K as shown in Figure 4.

The device may be used as a fixed ; 10 by connecting Q4 to one PE input.
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If the O-1 transition of Q4 or the 10 transition of the 04 is used to clock the next stage, then this will give the maximum
loop delay for control, i.e. 10 clock periods minus the internal delays.

ELECTRICAL CHARACTERISTICS

drain current

CHARACTERISTIC * TYPE VALUE UNITS CONDITIONS
MIN. TYP. MAX.
Max. toggle SP8690 A&B 100 200 MHz
frequency SP8691 A&B
Min frequency ALL 15 MHz
with sine wave
clock input
Min. slew rate of ALL 40 v/us
sg. wave input
for correct operation
PE input levels ALL Vce = +5v
Vinh +4.1 +4.5 volts Tamb =25°C
Vinl 0.0 +3.5 volts (see note 1)
Q4 or Q4 output ALL Vee = +5v
voltage levels Tamb = +250C
(see note 2)
Jout (extend)
=0mA
VOH 4.15 volts (There is internal.|
circuitry equiva 4
vOL 35 volts lent to a 3.8K
pulldown resis-
tor or each o/p)
Max. Output Current ALL 5 mA
TTL/CMOS output
Voltage levels
VOH 0.4 volts Sink current =
3mA
VoL See volts
note 3
Input pulldown 10 KQ
resistor between
pins 2 or 3 and
-ve Rail
Impedance of 1-6 KQ Fin = OHz
clock inputs
Power supply 14 mA Tamb = +25°C
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PIN CONNECTIONS — Figure 1

Clock input c:

AT TART:

N/C
N/C

O/P (Q4)

LOGIC DIAGRAM - Figure 2 (+ve logic)

clock input

=3 n/c
-1 N/C

=) N/C
F’J VEE

=9 TTL/CMOS O/P

= N/C

) O/F (Qa)

|

o
N

- -

D3 Q3 |—¢ I—D4

< -0 Q4

—0 04

The D type flip flops
clock on O—p1 transistor

Truth Table for Division Retic

Q1 2 Q2
_—-»m—- —
cc G cc TC cc TG
Clock in%n J. l J‘,
Clock input o
COUNT SEQUENCE
Q1 Q2 a3 a4 PE1 PE2

1 L H H H L L
2 L L H H H L
3 L L L H L H
4 H L L H H H
5 H H L H
6 L H H L
7 L L H L
8 L L L L
9 H L L L
0 H H L L
1 A H H H i Extra Slate
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Note 1
The PE reference voltage level has the same temperature coefficient as ECL Il and ECL 10K.

Note 2
The Q4 and Q4 output levels have the same temperature coefficient as ECL 1l and ECL 10K.

Note 3

The TTL/CMOS output has a free collector, and the high slate output voltage will depend on the supply voltage that the coll-
ecter load is taken to. This should not exceed +12V.

*Test conditions (unless stated otherwise).

Tamb
“A" variant —55°C to +125°C
“B"” variant  0°C to +70°C
Supply voltage
Vec = +5v £0.26v
Vgg = OV

Clock input voltage 400 mV to 800 mV peak to peak
(Clock input decoupled to OV)

Interfaces

+5V 9.0
O—AVAN—
I 15K spgg90 —ofCLI0K
3.6K PE input SP8690 ilf
U __ KQ
I ov FIGURE 4
FIGURE 3 FIGURE 4
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Clock input

Input
Monitor

Vce = +5v

iOJpF
ok

250 0 0.1uF
o=
2500 0.1 pF

100 o
|__16 5 9
330)
3 8
220 12 312
== 100

pf

———c— &

IN 4148

220}

VEE = O

Absolute Maximum Rating

Supply voltage
Input voltage

Vece — VEE
Vind.c.

Output current Iout
Maximum junctic temperature
Storage temperature range

Package details

16 lead black ceramic
Thermal resistance 90°C/W

161

8v

Not greater than the
supply voltage in use
10mA

~150°C

—550C to +150°C
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© PLESSEY
SEMICONDUCTORS

MOS CIRCUITS

PROVISIONAL DATA

MPI01RA
UNIVERSAL ASYNCHRONOUS RECEIVER/TRANSMITTER

The MP 1013A is a monolithic MOS/LSI integrated
circuit UART subsystem using low threshold p-channel
technology. Independent clocks are provided for receiver
and transmitter, allowing simultaneous data reception and
transmission at differing baud rates.

Transmitter data is input in parallel on the pins
TD1-TD8 and output in serial form from the SO output,
together with the start bit, parity bit (if required), and
selected number of stop bits. The number of data bits is
variable from 5 to 8, depending on the state of control
input pins. Other control pins select the type of parity (or
no parity if not required) and the number of stop bits. All
control inputs are common to receiver and transmitter
sections of the device.

Receiver data is input in serial form at S| and output in
parallel at RD1-RD8. The received word is examined for
correct parity and valid stop bits as selected by the control
inputs. Error flag outputs indicate faults in parity and stop
bits.

Double buffering of input and output data permits data
to be loaded or read whilst another word is being sent or
received. If a received word has not been read by the time
another complete word has been received, an overrun error
flag is enabled.

Veed
ves
GNog]
ROE(]
RO8(]
RrO7(]
RrO8(]
ROS(]
Rro(]
RO3(]
ro2(]
RrOI]
PE(]
FE(]
oR(]
swed]
Rer(]
ROAV[)
oav(]
st

Fig.1 Pin connections
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FEATURES
n

Fully Programmable.

External selection of word length (5, 6, 7 or 8 Bits), 1
or 2 stop bits, odd, even or no parity bits.

Simple Interfacing

Inputs and outputs fully TTL/DTL compatible

Full or Half Duplex Operation

Separate clocks permit transmission and reception at
different baud rates simultaneously.

Receiver Centre Sampling

46% distortion immunity.

Bus structure Capability

Data outputs and status flags are tri-state

External Reset

Resets error flags, clears shift registers

High Speed Operation

40 kBaud Data Rate

Double Buffered

Eliminates need for external synchronisation.

Static Circuitry

Data stable with DC — 640 KHz clocks

APPLICATIONS

Keyboard Interfaces

Modems

Data Concentrators
Minicomputers

Card and Tape Readers

Data Acquisition Systems
Asynchronous Data Cassettes
Asynchronous Data Multiplexers



TO1 TD2 TD3 TD4L TDS5 TO6 TD7 TO8

A N A S

DATA INPUT BUFFER

S0
EOC

ouTPUT

LOGIC TRANSMITTER SHIFT REGISTER

TRANSMITTER
TIMING

=

GENERATOR

PARITY GENERATION LOGIC

SKP
OEP

cs

CONTROL BITS ‘.——1
HOLDING REGISTER

DAV

NDB1
NDB2
pEEF— ==
AVAILABLE| R DAV
FIF
S
]
ot 1 o [ e " o™ [ seceven st seosrn |
i | i
i 3
RCP -[ G:ECIEEI‘E'::R ":E':'ss;?"l [ DATA OUTPUT BUFFER J
1T 1
OR PE FE ROE RD1 RO2 RD3 RD4 RDS RD6 RD7 RDS8
Fig.2 Functional block diagram
PIN FUNCTIONS
Pin No. Symbol Name Function

1 Vee Ve power supply +5V supply

2 Vga Vgg power supply -12V supply

3 GND Ground Ground

4 RDE Received Data Enable Controls the tri-state outputs RD1-RD8. A low level will
place the receiver buffer register contents on RD1-RD8.

5-12 RD8-RD1 Receiver Data outputs These 8 tri-state outputs are enabled by RDE. Received
characters always have the LSB on the RD1 output. If less
than 8 digits are selected by NDB1 and NDB2, unused
outputs are low.

13 PE Parity Error Tri-state output enabled by SWE. Goes high if the received
character parity does not agree with that selected by SKP
and OEP.

14 FE Framing Error Tri-state output enabled by SWE. Goes high if the received
character has no valid stop bit.

15 OR Overrun Tri-state output enabled by SWE. Goes high if the previous
character has not been read (RDAV not strobed) before the
current character is fed into the receiver buffer register.

16 SWE Status Word Enable

A low level will enable the five tri-state outputs PE, FE,
OR, DAV and TBMT.
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18
19

20

21

22

23

24

34

35

37-38

39

40

RCP

RDAV
DAV

Sl

MR

TBMT

EOC

SO

TD1-TD8

cs

SKP

NSB

NDB1
NDB2

OEP

TCP

Receiver Clock

Reset Data Available

Data Available

Receiver Serial Input

Master Reset.

Transmitter Buffer
Empty
Transmitter Data
Strobe.

End of Character

Serial Output

Transmitter Data
Inputs

Control Strobe

Skip parity bit

Number of Stop Bits

Number of Data
Bits per character

Odd/Even Parity

Transmitter Clock Pulse

The receiver clock frequency must be 16 times the desired
receiver baud rate.

A low level input resets the DAV output.

Tri-state output enabled by SWE. Goes high when an entire
character has been transferred to the receiver buffer
register.

Accepts the serial input data stream. A high-to-low level
(mark-to-space) transition will initiate data reception.

Should be pulsed high after power turnon. Sets SO, EOC
and TBMT high, PE, FE, OR and DAV low. Clears input
Aata he#fars and resets shift registers.

Tri-state output enabled by SWE. Goes high when the
transmitter buffer may be loaded with a new character.

A low level strobe which enters the data bits into the
holding register. Transmission is initiated on the rising edge
of TDS.

Goes high whenever a complete character is transmitted,
remains high until the start of the next character. In
continuous transmission goes high for % TCP period only.

Serially outputs the transmitted data. At a high level when
no data is being transmitted.

The eight data input lines are strobed by TDS. The LSB
should always be placed on TD1. Unused data lines as
selected by NDB1 and NDB2 may be in either logic state.

A high level strobe enters the control bits (NDB1, NDB2,
NSB, SKP, OEP) into the holding register. May be
hard-wired high if the control bits are constant.

A high level signal prevents the parity bit from being
transmitted, i.e. the stop bit follows the last data bit, The
receiver will look for the stop bit after the last data bit, and
PE is forced to a low level.

This pin fixes the number of stop bits which are sent by the
transmitter or detected by the receiver. A high level gives
two stop bits, and a low level one.

These two pins select the number of data bits to be sent or
received, as shown below:

NDB1 NDB2 ~ Bits/character
L L 5
H L 6
L H 7
H H 8

The signal on this pin determines the type of parity which
will be sent by the transmitter or checked by the receiver.
A high level represents even parity and a low level odd
parity.

The transmitter clock frequency must be 16 times the
desired transmitter baud rate.
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ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Vg = —12V £ 5%, Veo = +6V £ 6%, Ta = 0°C to +70°C
All voltages are measured w.r.t. ground
Positive current is defined as that flowing into the pin under consideration.

DC Characteristics

Value
Characteristic Units Conditions
Min. Typ. Max.
Input voltage levels
Low level, V| Vob 08 \ liL = =1.6mA
High level, V|4 Vee-1.5 V¢e 0.3 v (Internal pull up resistor)
Output voltage levels
Low level, Vo 0.4 \ loL = 1.6mA, V¢ = Max.
High level, Vou V-1 v lon = -300uA
Output current
Leakage, Io T (tri-state outputs) -1 MA SWE = RDE =V
Shortcircuit, lgs 25 mA Vout = OV (Note 1)
Power supply current
Icc 16 mA Ta =+25°C
1op 20 mA Ta =+25°C
AC Characteristics
Value
Characteristic Units Condition
Min. Typ. Max.
Clock frequency DC 640 kHz TCP, RCP
Baud rate 40 K baud
Pulse widths, to
Clock (TCP, RCP) 780 ns See Fig.. 3(a)
Reset (MR) 500 ns See Fig. 3(b)
Control strobeﬁs) 300 ns See Fig. 3(c)
Datastrobe (TDS) 200 ns See Fig. 3(d)
Tri-state O/P enables (SWE, RWE) 500 ns See Fig. 3(e)
Data Available Reset (RDAV) 250 ns See Fig. 3(f)
Setup and hold times
Data inputs 0 ns See Fig. 3(d)
Control inputs 0 ns See Fig. 3(c)
Propagation delays tpg1 and tp40
Tri-state output enables to outputs 500 ns See Fig. 3(f)
Input capacitance C j, (all inputs) 20 pF Bias = 0V, f = 1MHz
Output capacitance C,, (all outputs) 10 15 pF SWE = RDE =V|y

NOTES
1. Not more than one output should be shorted at a time.

2. If the transmitter is inactive (TEOC = TBMT = Vgp) the start bit will appear on the SO line within one transmitter clock period of the
trailing edge of TDS

3. The start bit will always be detected within one receiver clock period. This will guarantee a maximum slippage of the start bit of
one-sixteenth of a bit time.
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.
o

fa) Clock pulse. TCP or RCP at maximum clock frequency
(640 kHz). At lower data rate, minimum positive or
negative pulse width is 780 ns.

fc) Control strobe. Control input information need only be
valid during the last tp,y, (min) of the control strobe.

— t
RDE.SWE pw
Vi
ROy - RDg | pm————— Vou
DAV, PE, 4
FELOR —— - tmfmomm o Vou
tpg 1,0

fe) Tri-state outputs, tow [(min.) is the shortest pulse
required to present valid data on the outputs.

500ns MIN

{b) Reset pulse

ol

DATA
INPUTS

(d) Data strobe. Data need only be valid during the last tow
(min.) of the input strobes.

ROAV —_—— e tpw
Vi _J_
Dav
500ns MIN Yo

(f) Data available reset.

Fig.3 Timing diagrams

TRANSMITTER OPERATION

After the power has been turned on and the clock (ata
frequency of 16X the desired baud rate)is applied , the
Master Reset pin is pulsed, which sets TBMT, EOC and SO
high.

When EOC and TBMT are high the control and data bits
may be set up. It is normal procedure to strobe in the
control bits prior to the data, but, if minimum pulse width
specifications are observed, TDS and CS may occur
simultaneously. TBMT goes low on the positive edge of
ﬁ§, indicating that the buffer is full and not available to
receive new data.

If, as in the case after reset, the transmitter shift register
is empty, the buffer is read into this register within one
clock cycle of the data strobe and data transmission
commences. SO goes low (start bit), EOC goes low and
TBMT goes high to indicate that a fresh character may now
be loaded.

If new data is now loaded, TBMT willstay low until the
current word has been completely read out, when EOC will
go high for half a clock cycle, as the new data is
immediately transferred from the buffer to the main
register and transmission of the new word commenced.

The order of transmission of data is start bit — selected

number of data bits — parity bit (if required) and stop
bit(s). When the last stop bit has been on the line for one
bit-time, EOC goes high, and, providing TBMT is high, new
control bits may be loaded.

RECEIVER OPERATION

After the power has been turned on and the 16X baud
rate clock applied, the Master Reset pin is pulsed, which
sets PE, FE, OR and DAV low. The control bits are
common with the transmitter, and may now be set.

Data reception is initiated when the serial input changes
from mark to space (high to low). Centre sampling of the
start bit is then carried out. If the start bit is verified (by SI
still being low at the centre sample point), reception of the
data on Sl proceeds.

The error flags PE, FE and OR go high, if errors are
detected, after the centre sample pulse of the first stop-bit.
DAV goes high after one more clock cycle to indicate that
the received data may now be read out. It should be noted
that DAV must be reset when the data is read out,
otherwise an overrun will be detected after the next word
is read in. A full character time is available to read out data
due to the double buffering of the outputs.
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gl

—ol x po—norE 1
JRR— Feqemp ey - P
S0 ! [} I ] 1 | 1 [} ) ]
L L 1 I} 1 1 1 L L i

START 1 2 3 & & 8 PARIY SIOP STOP START 1 2
L OATA s voo2 L OATA — -

E0C | -—-I |——1} CLOCK CYCLE

NOTES
1. If transmiitter inactive, interval X is less than one TCP
cycle. .

2. Code shown is 6 level, with parity and two stop bits.
3. Double buffering permits the strobing in of new data at
any time during the transmission of character 1.

Fig.4 Transmitter timing

r OATA 1 o [ DATA — ==
START 1 2 3 4 5 6 PARITY 1 2 SIART 1 2
foeprepempe g e ——-—-
s [ N N [ |
ORI SRS FUUIE AT S TN | ok L
START
INTERNAL
CENTRE-SAMPLE
PULSE
NOTE 2—f
PE,FE,OR
NOTE 3-—-‘ Yo
DAV

NOTES

1. Code shown is 6 level, with parity and two stop bits.

2. If anerror condition is detected, this is the point at
which the error outputs go high.

3. Time Y is a maximurn of one receiver clock cycle.

4. Data rmay be read at any time until DAV tries to set for
the next clock cycle.

Fig.5 Recaiver timing
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1. TURN POWER ON

2. PULSE EXTERNAL RESET

3. SELLECT BAUD RATE - 16 x CLK.
4. SET CONTROL BITS

DAV =0

HAS
THE LINE
TRANSITIONED

FROM MARKING TO

1. TURN POWER ON
2, PULSE EXTERNAL RESET
3. SELECT BAUD RATE 16 x CLK.

TBMT = |

0C =1
SO = 1(STOP BIT)

et CONT 2 0013 oe o

SET DATA BITS

LOAD START BIT INTO
QECEIVER SHIFT REGISTER

HAS
1BIT TIME
ELAPSED ?
16:16 x CLK

TBMT = 0

SHIFT AND LOAD DATA BIT INTO
RECEIVER SHIFT REGISTER

TRANSMITTER
SHIFT REGISTER
EMPTY?

(EOC = 1)

SELECTED NUMBER
OF DATA BITS BEEN

1. LOAD TRANSMITTER SHIFT REGISTER
2.50 = 0 (START BIT)
3. EOC=0

HAS
18IT TIME
ELAPSED

»

TOMT = 1

THE PROPER SET PARITY
PARITY BIT BEEN ERROR REGISTER
RECEIVED T00

SET PA
ERROR REGISTER
T01

18IT TIME
ELAPSED?
(16:16 X CLK)

SHIFT 1 BIT RIGHT IN
TRANSMITTER SHIFT REGISTER

TRANSMIT START 81T, DATA
BITS, SELECTED PARITY MODE,
AND STOP BIT(S)

HAS

18IT TIME

ELAPSED
?

SET FRAMING
ERROR REGISTER
T00

SET FRAMING
ERROR REGISTER
1

ASTOP BIT
BEEN RECEIVED
HAS B

THE LAST

STOP BIT BEEN ON THE

LINE FOR 18IT
TIME?

SET OVER-RUN
REGISTER
T00

SET OVER-RUN
REGISTER
101

TRANSFER DATA BITS FROM SHIFT REGISTER
TO DATA BITS HOLDING REGISTER

THERE NEW
CONTROL BITS
»

)

[ EXAMINE OUTPUTS. }

1. STROBE STATUS WORD ENABLE
2. STROBE DATA ENABLE

1

[ RESET DATA AVAILABLE - DAV = 0 —l

.7 Receiver flow chart

Fig.6 Transmitter flow chart Fig
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ABSOLUTE MAXIMUM RATINGS

Operating temperature range 0°C to 70°C
Storage temperature range —55°C to +1256°C

Lead Temperature (soldering, 10 secs max.) 330°C
Negative voltage on any pin (with respect to Vo) —25V
Positive voltage on any pin (with respect to V) +0.3V

PACKAGE DETAILS

Dimensions are shown thus: mm (in)

aizee

15090 1081

2

2

(R— )
Tiees 120701 W
14 .
r‘—rlm)ouu

203418

r_mm:o W
050203

l 16.036/0 686G

52408
NOMMAL CAS

40 LEAD DILMON

This publication is issued to provide outling information only
and (unless spacifically agreed to the contrary by the
Company in writing) is not to form part of any order or

contract or be regarded as a representation relating to the
Products or services concerned. We reserve the right to alter

without notice the specification, design, price or conditions.
of supply of any product or service
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© PLESSEY

SEMICONDUCTORS

MOS CIRCUITS

PROVISIONAL DATA

MP3409B

QUAD 80-BIT DYNAMIC SHIFT REGISTER

MP3417B

QUAD 64-BIT DYNAMIC SHIFT REGISTER

The MP3409B and MP3417B are p-channel MOS quad
80-bit (MP3409B) and 64-bit (MP3417B) dynamic shift
registers.

The four registers have individually controlled logic for
recirculating data in each register. A single clock generator
provides two clock phases to all 4 registers. The Clock
input, Recirculate Enable and Data inputs are all TTL
compatible, and each output interfaces directly with TTL
without the use of external circuitry.

The low threshold thick oxide MOS p-channel
enhancement mode circuitry has been used to reduce power
dissipation and permit easy interfacing between bipolar
circuits.

FEATURES

B 3 MHz Shift Rate

B Logic Recirculation

B +5V, OV, -12V Power Supplies

B TTL Compatible Inputs & Outputs
B Single Clock (TTL Compatible)

M Low Power Dissipation -300 mW

B Low Threshold P-channel Technology
B Dual-in-line Packages

APPLICATIONS

B Sequential Access Memories
B CRT Alpha-Numeric Displays
B CRT Refresh Memories

B Buffer Memories

oata out A1 ® 16[Jvss
RECIRCULATE ENABLE A []2 15[JINPUT O
INPUT A (3 1t [JRECIRCULATE ENABLE O
oara out 8[]¢ 13[Joara our o
RECIRCULATE ENABLE B[]5 12{)ve6
weut 8 (]s n[]crocg
OATA OUT c([]7 0[] wpPuT C
voo [J® 9[] RECIRCULATE ENABLE C

Fig. 1 Pin connections

RECIRC DATA RECIRC
WP ENB our ue ENB
Vss 0 0 VoG cLock c
o 9 TFe 2
. —— e e '
' 1
! '
' § : S '
[ ) Jeorse sif 80764 BIT | (7 N
[__ ’ LREGISTER REGISTER H
_ '
— !
'

! e g
LT 2;9._;_.%{;.}@1 ] [ﬁ"éé.i;ﬂéi}-q;F
i } i‘g
! o

=
Al
C e
[ G, S i("J..i. I_T.JI
oara RECIRC P oA nECIRC P oata v:x,
our ENB A out ENB 8 o
A A 8 C
Fig. 2 Functional block diagram
ABSOLUTE MAXIMUM RATINGS
Operating temperature Range ........ -25°C to +85°C
Storage temperature Range .. ....... -65°C 1o +150°C

Negative voltage on any pin (with respect to Vgg) .-20V
Positive voltage on any pin (with respect to Vgg) .+0.3V
Lead temperature (soldering, 10 secs max.) ... .. 330°C

173



ELECTRICAL CHARACTERISTICS

Unless otherwise stated, the electrical characteristics below apply for any bination of the following characteristics:

Vgs = +5.0V £ 5%

Vgg =-12.0V +6%

Vpp =0V

Temperature range -25°C to +85°C
Maximum power dissipation = 300mW

All voltages are measured with respect to ground. Positive cui ent is defined as flowing into the pin under consideration.
DC Characteristics

Value
Ch istic Units Condition
Min. Typ. Max.
Input voltage levels
Low level, Vi Vbp +0.8 v L =-1.6mA
High level, Viy Vgs Vgs -1.3 Vss \%
Clock low level, Vi Voo +0.4 \
Clock high level, Vgy Vgs -1.3 Vss v
Output voltage levels
Low level, Vo Vop +0.3 +0.4 A lsink = +1.6mA
High level, Vo Vgs -1.0 Vgs -0.5 Vss v lioad = -0.56mA
Input current
Inputs, Iy 100 nA Vin =0V
Clocks, gL 100 nA Vg =0V
Power supply current
Substrate supply, lgg 35 mA f=1MHz
Gate supply, lgg 10 25 mA f=1MHz
AC Characteristics
Value
Characteristic Units Condition
Min. Typ. Max.
Clock frequency 0.01 3 MHz
Data frequency DC 3 MHz
Output logic transitions
Rise time t, 40 60 ns TTL load + 10pF
Fall time t¢ 30 50 ns TTL load + 10pF
Output propagation delay
Low-to-high level O/P ton 70 100 ns TTL load + 10pF
High-to-low level O/P tg 70 100 ns' TTL load + 10pF
Pulse timing (input)
Clock pulse transition, t¢, tfp 10 100 ns
Clock pulse width high, PWgy 0125 50 us
Clock pulse width {ow, PWoL 0175 50 Ms
PWgH +PWgL 0.02 50 ns
Pulse spacing (input)
Data setup, tpg 100 ns
Data hold, tp 100 ‘ons
Recirculate Enable setup, trs 200 ns
Recirculate Enable hold, tr 4 100 ns
Input capacitance
Inputs (Data + Recirc. Enb.), Ci 10 pF Vin = Vss = 1MHz
Clocks, Cg 10 pF Vg = Vss f=1MHz
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OPERATION

PWON PW‘L
. sv
Data is transferred into the register when the internal ok / \, _.I][ \E

clock ¢, is on. This clock is on when the external clock is 15V

high, but the changes of level occur some 100 ns after the ; !
external drive. Data must be held true at least 100 ns after a5y

the external clock drive has changed state, for data to be DATA

entered. et i

The true output data becomes available about 100 ns
after the TTL clock goes low.

During the recirculate mode, information in the register
continues to be read out. ov

! l
e [
+5v J’
OuUTPUT ‘ |
1317 ‘
ov k -

—= toH [P

RECIRCULATE
ENABLE y

Fig. 3 Timing diagram and voltage wave forms

PACKAGE DETAILS

Dimensions are shown thus: mm (in)

i
B 3 '
24128710 088101081
Now ACcUmuLATIvE
- w08 -
0 mor0wE:

s, p e 2
om0 i = s 3
3 NQ Lt
H I
b F—-
- 2 E T
Y PRSIVORE I L BB
¥ o e e -1
w00 .
ooro i oamos
== o0 070!
.

Towmmat cas’

16 LEAD DILMON

175






© PLESSEY

SEMICONDUCTORS MOS CIRCUITS

NEW PRODUCT DATA
MP9100

PUSH BUTTON TELEPHONE DIALLEHK

The MP9100 is a p-channel low threshold MOS
integrated circuit containing the logic required to interface
between a keyboard and a Strowger-type telephone system.

REDIAL OUTPUTY [] 1op weur

Up to 20 digits and ‘dial tone waits’ can be stored —
dialled directly or re-dialled.
The use of 4-phase dynamic logic minimises power

DIAL TONE WAIT O/P
RESET

MASK OUTPUT

[ controL inpuT
[ sTrose output
[ws eyt

consumption, thus allowing line-powered or battery DATA STROBE [] o PuLse oureur
operation. Do [] PuLSE RATE INPUT

ey |0 [0,

INPUTS 02 ]o‘
FEATURES o v
| 20 Digit Capabilit"y Fig. 1 Pin connections (top)
W Low Power Consumption QUICK REFERENCE DATA
M Re-dialling Facility
B Direct Interface With Standard MF Keyboard B Clock Levels:—15 + 2V (20, 25% Duty Cycle)
M Can Be Used With MP9200 To Form A B Clock Rate: 18 kHz (Nominal)

Repertory Dialling System M Free Drain Output Current: 1 mA (Min.)

M Dial Tone Wait Facility B Power Consumption: 2 mW (Max.)
B Programmable Dialling Speed, Dial Pulse

Mark/Space Ratio, and Inter-Digit Pause

APPLICATIONS ABSOLUTE MAXIMUM RATINGS
B Telephones (Mains, Battery or Line-power) Voltage on any pin w.r.t. Vgs: +0.3V to —20V
W Repertory Diallers Storage temperature: —55°C to +125°C
B Automatic Security Alarms Ambient operating temperature: —55°C to +80°C
22 % sTROBE 0/P

% o~ \upur 4 SHIFT REGISTER 3
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb = —55°C to +80°C
Clock frequency = 18 kHz
Vs =0V
Negative logic convention used

Value
Ch isti Units Conditions
Min. Typ. Max.

Inputs

Logic ‘0’ level +0.3 -1 v

Logic ‘1’ level -4 -17 v

Data strobe pulse width 10 ms

Reset pulse width 3 ms After clocks reach

full amplitude

Clocks

Logic ‘0’ level +0.3 -1 v Clocks must be matched

Logic ‘1’ level -13 -15 -17 v to within 0.2V

Frequency 10 18 30 kHz

Edge time (ty) 0.1 4 us

Width () 5 40 us See Fig. 3

Separation (tg) 5 40 us

Capacitance 90 150 pF Per clock phase

Leakage 30 HA Tamb = 80°C, Vg = =17V
Outputs

Logic ‘0’ current 1 mA Vout =—1V

Logic ‘1’ current 10 MA Vout = =10V
Power consumption 0.9 2 mwW

ry—

teed o tged oty — o et — ]

Fig. 3 Clock waveforms
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OPERATING NOTES (See Fig. 2)

Keyboard Entry and Dialling Out

The MP9100 must be reset at power-on in order to clear
the stores and reset all bistables. This is achieved by
applying a logic ‘0’ at the RESET pin for at least 3 ms after
the clocks have reached full amplitude. Numbers may then
be entered from a keyboard by applying the appropriate
4-bit code to the input pins Dg — D3 (according to the
code given in Table 1) and applying a logic ‘0’ pulse to
INFUI DATA STROBE. Inis STruve Input must Dt stavis
for at least 10 ms, otherwise it will be rejected by the
anti-bounce circuitry. After the required time has elapsed,
the 4-bit code is read jnto the recirculating stores, invalid
codes being ignored.

DIGIT Do | Dy | D2 | D3
1 1 1 1 1
2 1 1 1 0
3 1 1 0 1
4 1 0 1 1
5 1 0 1 0
6 1 of| o 1
7 0 1 1 1
8 0 1 1 0
9 0 1 0 1
0 1 1 of o
DIALTONEWAIT | 0 | © 1 1

Table 1 Keyboard input coding

Up to 20 digits may be entered, the control logic
ensuring that each digit is placed sequentially in the store.
In addition, DIAL TONE WAIT inputs can be entered
between digits, being one of the valid keyboard codes but
read into a separate store.

As soon as the first digit is entered, the MASK OUTPUT
will go to logic ‘0, allowing external circuitry to mask the
handset. An interdigit pause is then counted out, followed
by the DIAL PULSE output going to logic ‘0’ to produce a
loop disconnect signal for the duration of the mark period
of the programmed mark/space ratio (see Table 2). This is
then repeated a number of times, corresponding to the
value of the digit. Further digits may be entered at any
time; the control logic aligns a pointer to indicate the next
digit in the store to be dialled out, thus ensuring complete
intput/output asynchronism.

If a DIAL TONE WAIT has been entered in the number
sequence, the MASK OUTPUT will go to logic ‘1’ and the
DIAL TONE WAIT O/P will go to ‘0’ as soon as the
preceding digit has been dialled. DIAL TONE WAIT must,
through external circuitry, cause the CONTROL INPUT to
go to logic ‘1’ to stop further dialling. When a dial tone has
been detected, the CONTROL INPUT should be taken to
logic ‘0’: the remaining digits will then be dialled out (see
Fig. 4).
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REQUIRED
FUNCTION VALUE INPUT
Pulse rate 600 i.p.s. (2]
20i.p.s. %3
10i.p.s. Vss
Mark/Space 70:30 [\
66%:33"%4 Vss
60:40 VDD.
50:50 3
Interaiyic Rt L
Pause (at 800 ms Vss
10i.p.s.) 1000 ms 1

* Vpp is negative supply for external circuitry.
Table 2 Programmable input coding (at 18 kHz clock frequency)

o

MASK O/P

[ S .

1
INTER 7
ARK  DIGIT PAUSE

DIAL
PULSE OfF

1 —

o f—
DAL TONE
WAIT OfP

o
CONTROL
w

1 L

AWAIT
0IGIT 3 DIGIT 2 DIAL TONE DIGIT &

Fig. 4 Waveforms

Redial Mode

If the CONTROL INPUT is taken to logic ‘1’ together
with a DATA STROBE pulse, the circuit will lock into the
redial mode of operation, causing the REDIAL OUTPUT to
go to logic ‘0’. The same signals must be removed and
re-applied in order to revert to normal operation.

Putting the circuit into redial mode while a number is
being dialled out will cause dialling to cease after the
current digit. When normal mode is restored, the remaining
digits will be dialled out.

If redial mode is entered before any digits have been
keyed, digits will be accepted into the store but will not be
dialled out until normal operation is restored.

Finally, if redial mode is entered and then removed after
a complete dialling sequence, the whole sequence will be
repeated.



PACKAGE DETAILS

Dimensions are shown thus: mm (in.)
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© PLESSEY

SEMICONDUCTORS

MOS CIRCUITS

NEW PRODUCT DATA
MP9200

REPERTURY TELEPHUNE STORE

The MP9200 is a p-channel low threshold i\/lOS

integrated circuit containing the logic and storage capability
to form a self-contained repertory telephone number store
of up to ten 22-digit numbers.

The use of 4-phase dynamic logic minimises power

consumption, thus allowing stand-by battery operation.

FEATURES

M Stores 10 Numbers Of Up To 22 Digits

B Low Power Consumption (5 mW Typ.)

B Can Be Used With MP9100 To Form A
Repertory Dialling System

B Output Format Suitable For MF Signalling
Systems

B Can Be Cascaded For Increased Storage

B Interfaces With Standard Keyboards

APPLICATIONS

M Domestic And Business Repertory Telephone

Diallers
General Purpose Numeric Code Storage

o
Ve[ 18] o,
o E : * jo, DATA BUS
8,03 w[Jos
RETRIEVE ¢ 3]0,
Locic enaaLe []s 12[J0ATA STROBE OUT
DATA STROBE IN []6 11[J Reser
stoRe []7 10[J ADDRESS KEYBOARD DISABLE
CHIP SELECT |8 9 J DIGIT KEYBOARD DISABLE

Fig. 1 Pin connections (top)

QUICK REFERENCE DATA

B Clock Levels: —15VE 2V (20, 25% Duty Cycle)
B Clock Rate: 18 kHz (Nominal)

B Free Drain output current: 1 mA (Min.)

M Power Consumption: 10 mW (Max.)

ABSOLUTE MAXIMUM RATINGS

Voltage on any pin w.r.t. Vgg: +0.3V to —20V
Storage temperature: —B5°C to +125°C
Ambient operating temperature: —55°C to +80°C

|

%o [
b, U A
! T 4x220 BIT
0, o M RECIRCULATING STORE
0, ot 6
INPUT & BIT : +10 PRIMARY
CODE ADDRESS R ADDRESS OIVIDER
CHECK LATCH ' COUNTER 1
Y
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STORE O—OI PRIMARY
CHIP SELECT 0~ DIVIDER
LOGI!:‘ :"::;: :_,—' BOUNCE CONTROL LOGIC ser
DATA STROBE IN Of— T

RESET O

L
DIGIT
KEYBOARD

DISABLE

b ,
08,
ADDRESS ~ DATA STROBE
out -—toy,
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = —55°C to +80°C
Clock frequency: 18 kHz

Vgs = 0V
Negative logic convention used
Value
Characteristic Units Conditions
Min. Typ. Max.
Inputs
Logic ‘0’ level +0.3 -1 v
Logic ‘1’ level -4 -17 \
Key depression time 40 ms
Reset pulse width 5 ms After clocks reach
full amplitude
Clocks
Logic ‘0’ level +0.3 -1 \% Clocks must be matched
Logic ‘1’ level -13 -15 -17 \% to within 0.2V
Frequency 10 18 30 kHz
Edge time (tg) 0.2 8 us
Width (t,,) 5 40 us See Fig. 3
Separation (tg) 5 40 us
Capacitance 500 pF Per clock phase
Leakage 50 uA Tamb =80°C, Vg = 17V
Outputs
Logic ‘0’ current 1 mA Vout =—1V
Logic ‘1’ leakage 10 uA Vout =—10V
Power consumption 5 10 mW

gl b tgeed bty o et

Fig. 3 Clock waveforms
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OPERATING NOTES (see Fig. 2)

The MP9200 must be reset at initial power-on in order
to clear the counters and reset all bistables. This is
achieved by applying a logic ‘0’ at the RESET pin for at
least 5 ms after the clocks reach full amplitude.

Address information and input/output data are fed
through a 4-bit bus Dg — D3. The control logic, together
with disabiing output signals ensure wat wmere IS no
confliction of data.

Store Mode

STORE input must be held at logic ‘1’ for the duration
of the store operation. CHIP SELECT and LOGIC
ENABLE must also be held at logic ‘1’, the latter ensuring
that data output strobes are inhibited. The appropriate
address code (see Table 1) is applied to the 4-bit data bus
and a logic ‘0’ pulse applied to the DATA STROBE IN.
This pulse must be stable for at least 40 ms. The address
code, if valid, is then read into an address latch. The
ADDRESS KEYBOARD DISABLE output will go to logic
0’ and thus, via external circuitry, prevent further address
inputs. At the same time, the addressed store location is
cleared.

Up to 22 4-bit numbers (i.e. digits and ‘dial tone waits’)
may now be successively entered into the opened store
location via the data bus, each digit having a corresponding
DATA STROBE IN pulse. When the number sequence has
been completed, the STORE, LOGIC ENABLE and CHIP
SELECT inputs may be removed.

o
DATA STROBE

HE | |

INPUT (ADDRESS)

12ms|

0
ADDRESS & DIGIT
KEYBOARD DISABLE

b 122ms e 122ms
‘( 2nd DIGIT

61MS wta- 6IMS  ~—wpe- 61MS —f

o

12ms
OUTPUT DATA 1stDIGIT

1

OUTPUT DATA STROBE
1

Fig. 4 Output timing Note: times specified are minimum.

183

ADDRESS Do [ Dy | D2 | D3
1 1 1 1 1
2 1 1 1 0
3 1 1 0 1
4 1 0 1 1
5 1 (i 1 0
6 1 0 0 1
7 0 1 1 ;
8 () 1 1 0
9 0 1 0 1
10 1 1 0 0

Table 1 Address coding
Retrieve Mode

LOGIC ENABLE must be at logic ‘1’ for the duration of
the ‘retrieve’ operation. The RETRIEVE and CHIP
SELECT inputs must both be at a stable logic ‘1’ for a
minimum of 40 ms to ensure that the circuit is locked in
the retrieve mode. These inputs may then be removed if
required.

The appropriate address code is then applied to the data
bus, together with a logic ‘0’ DATA STROBE IN pulse of at
least 40 ms duration. The valid code is latched in the same
manner as in the ‘store’ operation and both the DIGIT
KEYBOARD DISABLE and ADDRESS KEYBOARD -
DISABLE outputs will go to logic ‘0’.

The circuit will then sequentially output the contents of
the addressed store location on the data bus, together with
a DATA STROBE OQUT pulse for each new digit (see
Fig. 4). The data and strobe pulse durations are suitable for
direct interfacing with the Push Button Dialler circuit
MP9100, or with an MF Tone Generator.

At the end of the data transfer, the digit and address
keyboards are again enabled.

Erase Mode

Although it is not necessary to erase an old number
before storing a new one in the same location, it can be
achieved simply by performing a ‘store’ operation in the
particular address but entering no digits.

Extended Storage

The storage capacity of any system can be increased in
multiples of 10 numbers by using several MP9200 circuits
in parallel, using the individual CHIP SELECT to address
each store.



PACKAGE DETAILS

Dimensions are shown thus: mm (in.)

L2412 710 098101081
NON ACCUMULATIVE

o .
= onor Hi
2
H
)
2
] searng ouane
Jeosoono
oo _iiomen
~Sou s
1830 100,
Rt o

16 LEAD DILMON

This publication is issued to provide outline information only
o o

and  (uni ET-1 lly agreed to th

Company in writing) is not to form part of an

contract or be regarded as a repr

Products or services concerned. We reserve tne right to alter

184 without notice the . design, price or

SFEMICONDI ICTORS S o iy produer o e




mnos

Non-volatile memory elements

185






© PLESSEY

SEMICONDUCTORS

NOM200 SERIES

NITRIDE OXIDE MEMORIES

NEW PRODUCT DATA
NOM 201C NOM 202C NOM 204C

-

SINULL winsa ThANIID TN

Plessey NOM 200C series Metal Nitride Oxide Silicon
(MNOS) field effect transistors are specially designed for
use in non-volatile data storage applications. The series
comprises single, dual and quad groupings of the same basic
MNOST, and replaces NOM100 series devices.

The significant - difference between the MNOS
transistor and the conventional insulated gate FET is that
the MNOST is fabricated with a sandwich gate dielectric
which can retain an injected positive or negative charge for
periods of up to several years, This extremely long
retention time is due to the fact that the charge is held
deep within the dielectric and is not affected by surface
leakage. The presence of the stored charge modifies the
transistor gate threshold voltage VT to either a low negative
level or a high negative level.

The low V7 state is defined as the logic ‘O’ or erased
state; conversely, the high V1t state is defined as logic ‘1’.
Writing/Erasing (charge injection) is accomplished by
applying a gate voltage pulse with an amplitude
considerably greater than the range of VT values. For
example a +40V pulse will inject a negative charge which
shifts V1 to the erased level; conversely, the application of
a —40V pulse shifts V1 in the negative direction to its high
(or logic ‘1) level.

The two states can be readily detected by the
subsequent applications of a ‘read’ gate voltage lying
between the two values of V: an MNOST with Vy set low
is turned on, whereas one with Vr set high remains off. An
MNOST therefore provides a one-bit memory element.

The physical mechanisms by which charge injection
and reading are achieved are essentially non-destructive. An
MNOST memory can be read an indefinite number of

ALAG == 2 s a0
N -vll‘v-’ LR AT 1) L QR

NUAN MNNS TRANSISTOR

times, while the number of Write/Erase cycles that can be
repeated without degradation of performance is con-
servatively rated at 10 miilion.

FEATURES

B Data Retention Without Power Supplies

B Total Electrical Control

B Non-Destructive Reading Ensures High Mem-
ory Integrity

B Guaranteed Useful Life of 10 Million

Write/Erase Cycles

APPLICATIONS

Any situation requiring the storage of small quantities of
data, where the retention of data is to be independent of
power supplies, indicates an application for MNOS
transistors. For example:

Alternative for Latching Relays

Storage of Running Totals in Cash Registers
Numerical Control Parameter Storage
Storing  Aircraft and Weapons
Mission Data

Storing Digital Set Point Information for
Control Loops

Systems

SUBSTRATE GATE 1 GATE 2 GATE 3 GATE 4
" 02 ] 3

u
Gl st D252 O3 8

o NOM 204C

DR 1 oman 2
2

5

£,

SUBSTRATE 2

sound® d, soece 2
m“ SUBSTRATE
NOM 201C NOM 202C

12> T3> E4>

seff Do
wef] Dss
o] Dos
of psz
o] Poz
o] Dst
sus]s wflor

NOM 201C

NOM 202C NOM 204C

Fig.1 Transistor configurations

QUICK REFERENCE DATA

Source/Drain Voltage.
Minimum Data Retention Time: 1 Year

Fig.2 Pin connections (viewed from beneath)

Recommended Minimum Erase Pulse: +35V for 100us

Recommended Minimum Write Pulse: —35V for 100us

Max. Recommended Erase/Write Pulse Amplitude: + 40V

Recommended Read Pulse Amplitude: —6V Gate/Source Voltage.

QOutput Current: 0.25mA Min. Drain Current for Erased Condition, —6V Read Voltage and 5V Min.
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ELECTRICAL CHARACTERISTICS (TYPE C DEVICES)

Test Conditions
Ambient temperature +25°C.
Threshold voltage VT set with voltage pulse applied between gate and substrate.
Unless otherwise stated, threshold voltages are measured 1 sec. after the setting pulse, using source/drain
voltage = 1V and source/drain current = 25uA.

Value
Characteristics Symbol |Min. | Typ. [Max.| Units Conditions
Threshold voltage (Fig.3)
High state Vtu | 13 ] 14 -V VT1H set by —40V, 1 sec. gate pulse
91 11 -V V1H set by —36V, 100us gate pulse
Low state L Vro |[16]26(35| -V VL set by +40V, 1 sec. gate pulse
141 25}36| -V VT set by +35V, 100us gate pulse
Threshold voltage decay (Fig.5)
High state dVru 0.6 V/time | V1y set with —40V, 1 sec, and stored with
dt decade | zero gate/substrate voltage.
Low state VT VL set with +40V, 1 sec. and stored with
dt . zero gate/substrate voltage
0 Up to 107 sec. after gate.pulse
06 — V/time | ) crer 107 sec.
decade
Logic window [VTH—Vry | Vw |54]85 v Set with 236V, 100us
20|55 v 107 sec. after setting with 35V, 100us
Drain current v gate voltage
(gain factor) 8 0.1 0.2 | mA/v? | Source/drain voltage = 10V. See Note 1
Bulk effect coefficient K 0.2 -V See Note 2
Drain leakage lpsus 01 ] 1 nA Gate voltage = OV, drain/substrate
voltage = —~10V
Gate/substrate capacitance Cgsus 2 pF
Gate/drain capacitance Cgp <1 pF
NOTES
1. An approxi relationship b gate voltage and drain current in the high impedance portion of the characteristic is given by:

Ip =%(Vcs -V7)?

2. A reverse bias between source and substrate increases the threshold voltage negatively according to:
AVt =KV Vsuss

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values, above which operating life may be curtailed or satisfactory .
performance impaired.

Voltage from any gate to any other terminal: + 45V
Voltage from source or drain to substrate: — 45V
Operating temperature: —40°C to + 100°C
Storage temperature (see Fig.6): —56°Cto+ 126°C
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GATE VOLTAGE Vgg (V)
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OPERATING NOTES

These notes briefly describe the operation of a
memory using MNOS transistors.

Erasing

Before writing into an MNOS memory the previous
contents must be erased, i.e. set#ing the threshold voltage to
its low extreme by applying a large pusitive gate voltage
with respect to the substrate. A convenient method is to
connect a large negative pulse to the substrate whilst
holding the gate at OV. Care must be taken, however, to
avoid forward-biasing the source/substrate or drain/
substrate junctions.

Writing

Writing is performed by applying a large negative
pulse to the gate with respect to the substrate. If several
MNOSTs were connected to form a word of memory, then
all the gates would be driven negative simultaneously. The
data to be written is applied as OV (write ‘1) or as a
negative potential equal to the gate pulse amplitude (write
‘0’) to either the source or drain while the other diffusion is
left floating. The technique depends on the fact that a
conduction channel is formed between the diffusions: if the
channel is at the same potential as the gate then the
effective potential across the dielectric is zero. The
threshold voltage then remains at its previously erased level
and logic ‘0’ is retained. Logic ‘1’ is written when the
threshold voltage is raised to the high level, which is

hieved by cor the to the substrate
potential.

Reading

The memory is read by applying a gate voltage lying
between the upper and lower threshold voltage limits. The
gate ‘read’ voltage is chosen to be as high as necessary to
ensure that sufficient drain/source output current is
available from a low set V1 transistor while leaving
sufficient noise margin to ensure that a high set Vy
transistor remains ‘off’.

h 1

CIRCUIT DESIGN NOTES

The following step-by-step procedure describes how a
non-volatile memory can be designed to suit individual
requirements of data retention time, ambient temperature
to be encountered, and output current.

1.  Refer to Fig. 4 and determine a value of VReft
(The difference between gate read voltage and low
threshold voitage, V1) that will give the required
drain/source current.
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Determine the minimum logic window (difference
between upper and lower V1 extremes) that can be
tolerated, by adding desired noise margin to VRefs.
Refer to Fig.5, which shows the available range of
logic window as a function of time, and check that
the minimum logic window determined in (2) above
can be accommodated at the end of the desired
storage period. If elevated temperatures are anti-
cipated, reference should also be made to Fig.6.
From Fig.b, establish worst case initial threshold
voltages.
Refer to Fig.7 and select a convenient compromise
between pulse amplitude and width to give the initial
threshold voltages established in (4) above.
NOTE:

Fig.5 shows the minimum threshold voltage retention

istic as being initially flat. In fact, the memory decay effect

is masked by other factors. For example, if a write pulse were
chosen to only just take the lower threshold to 4V, then the
threshold would begin to rise immediately. The difference between
the +35V, 100us and +40V, 1 sec. write pulse V| retention curves
illustrate this. In practice, the erase pulse will therefore be chosen to
be greater than that minimum.
6. Determine gate read voltage i.e. VRess + worst case
VTL.

Design Example

The above design procedure can be illustrated by
considering the following, fairly typical, application, in
which it is required that data be retained for one week at an
ambient temperature of +25°C, and that the output
(drain/source) current available at the end of that period
should be 0.3mA.

Fig.4 shows that an effective read voltage, VRe¢s, of
—2.0V is required to give an output current of 0.3mA. If a
noise margin of 1.0V is assumed, therefore, the minimum
logic window that can be tolerated is 3.0V (| VRes¢| + noise
margin), a value well within the logic window of 6.5V
(9.7V—3.2V) available at the 1 week intersects on Fig.5.

By interpolation Fig.5 shows that initial threshold
voltages of Vg~ —3.5V and V= — 8.0V will in one
week provide a logic window of something over the 3.0V
required. Fig.7 shows that these initial threshold voltages
could be achieved with an erase pulse of +25V, 100ms and
a write pulse of —30V, 400us.

Finally, a gate read voltage of —5.6V is chosen to
ensure that the worst case V| of —3.6V is exceeded by
the required —2.0V VRef¢.

Continuous Reading

If the read voltage is maintained on the gate of an
MNOS transistor instead of being pulsed, then the Vy
decay rate will be substantially increased as shown by Fig.8.
S it is ient to operate a memory in this
fashion, in which case the read voltage should be as low as
possible, say, —5V and the data will remain stored and
detectable for a few days only.




APPLICATION EXAMPLE

Fig.9 shows a TTL — compatible single - bit memory Data o be written should be steady state immediately
constructed from discrete components. The memory may before and after the write pulse to avoid false writing. The
be extended to an arbitrary number of bits simply by data output is disturbed during writing; if necessary, this
repeating the circuit enclosed by the chain dotted disturbance may be masked by strobing the data output
boundary. Resistor values may be calculated from following with the read command using conventional gating methods.
the procedure given in the design notes.

#3810 +i0v

v

oMo O— -

g M Y5

e — ]
Q
AR OATA
“we
Fig.9 TTL — ible memory i
CAUTION
These devices have low input capacitance and extramoly hiyr Inpur resistance. This means that a very small charge of
static electricity can cause the gate voltage to d its rating, resulting in permanent damage to the
device.

The leads of an MNOS device should be kept shorted together until the device is incorporated into its circuit. Care
should be taken to prevent static charge build-up in a circuit during assembly, e.g. the soldering iron used should have an
earthed bit.

To ensure no damage occurs during transit, the devices are lied packed in ducting foam or other suitable
carriers.
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© PLESSEY PLESSEY Semiconductors

SEMICONDUCTORS NOM 400 Series Nitride Oxide Memories

The NOM 401 is the simplest device in the Plessey NOM 400 series of undecoded MNOS
(Metal-Nitride-Oxide-Semiconductor) transistor arrays. It is an 8 x 8 — bit electrically-alterable,
NON-VOLATILE memory of particular use in applications where data retention is essential in unpowered
equipment or during power interruptions in data processing systems.

Tyusisa! GopreatiTne inaud?: non-rntatiic date 3200338, piorammanhle B O M e and numerical control.

BIT | BIT 2 eiT 8
o ]
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-
KEY 88
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WORD 1 DEVICE B85
gl ° e
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T s 83
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'FIXED Vt' Bl
MOST
~Voo

[ =Vee
c—{%—sua NC
s

PIN CONNECTIONS
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LP AR P T

WORD

gt
TT
H}L »—IIIZI
1
TLC

I ov
AD ENABLE (R)

Fig.1 NOM401C circuit and pin connections

PRODUCT IDENTIFICATION
Plessey MNOS devices are coded as shown in the following example:

Nitride Oxide Memory| Performance Range

The term performance range’ refers to the relationship between storage time and writing conditions.
All devices are available, as standard, in performance grade C, which provides a minimum storage time of
1 year with typical write conditions of 35V for 100us. Other performance grades offering 100 years
minimum storage time or 1us write time can be made available to special order.
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PACKAGE DETAILS

The NOM 401 is supplied in 24 lead DIL package. It can o be made available to special order in a 22 lead flatpack

Dimensions are show thus: mm (in)

2.41/2-86
16°095/0-1051

T
29-21/30.88
18671+2151

i 5
ol 2 ’ ¥
zl2 o <
S 32 13:46 MAX i 2|
38 e 16-5301 ¢
&4 it £
S 3e <
I 212 4

T somans T
_J020/0:30
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s+ 24 cRs NOM 1009/1:35 036/0°50
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00 a2e 6ot 058
IR Y s
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[76-025:6- 6351

S

SRSy
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IDENTEIES _ 1
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s

0:39/0:50, L J 1:24/1:30 NOM NON ACCUMULATIVE J 0:10/015 _

5:0155710-0195) 16-049/0-051) 0-004/0- 0081

22 LEAD FLATPACK

CAUTION

These devices have very low input capacitance, they also have an extremely high input
resistance. A very small charge can therefore cause the gate voltage to exceed its absolute
maximum rating and cause permanent damage to the device. When handling the device,
the leads should at all times be shorted together until actually incorporated in the circuit
in which the device is being used. Care should be taken to avoid static charges occurring
in the circuit before completion and soldering should be carried out with an earthed bit.

P " ;

To ensure no damage occurs during transit, the c are supp p in g

foam or other suitable carriers.
The publication of this data does not consmute an undernkmg bv the Plessey C y to ani finite source of supply. Customers
are asked to consult Plessey Se s before incorp g these devices into major In additi the Plessey Comp. 8¢

reserves the right to amend without prior notice the information gwen in this data sheet.

This publication is issued to provide outline information only
and (uniess specifically agreed to the contrary by the
Company in writing) 15 not to form part of any order or
contract or be 12927989 3 o reprasentavion rolating o the
products or se
thout notice the soec
of -uw'v of any product

© PLESSEY

SEMICONDUCTORS

eserve the right to aiter
design, price or conditions.
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package diagrams

Dimensioned outline diagrams of the packages currently available for standard products are given
on this and the following pages. Whilst every effort is made to ensure that the packages offered
conform to these diagrams, certain changes may occur from time to time dependent on the supplies of
piece parts. However, Plessey Semiconductors will attempt to ensure that such changes, should they
occur, shall be minimal.

Note: Dimensions are shown thus: mm (inches).
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@ Plessey Semiconductor Products
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