aimciahl

~ AMDAHL 4705
Communications Processor
Principles of Operation






amdcahl-

AMDAHL. 4705
Communications Processor

Principles of Operation

Publication Number: G1033.0-01A
Part Number: 319583-600

July 1981



REVISION NOTICH
This is he second edizion.  The publication number of the
first ed tion was F:058 0-01A.

ABSTRACT

Thiz manual describes the principles of operation and
system features for the Amdah! 47C5 ommunications
Processor.

The tonics covered include marchine organization and
configu.-ation, operational and svistem characteristics.

READFR COMMENT FORM

A reader comien: forn: is provided at the end of this
manual If this form is not available, comments and
suggestions may be sent to Amdahl Cor poration Technical
Publicaions Depariment, Mail Stop 322, P.O. Box 470,
Surinyvale, CA 94088, All comments :and suggestions
become the properiv of Amdah! Corpcration.

amdahl | amcdlahl 470 and amidac are registered
tradem:rks of Amdahl Corporation. [BM is a registered

tradem:irk of IBM ¢'¢rporation.

© 1980, 1981 Amdahl Corporation.
All rights reserved. Printed in U S.A.

All specifications are subject to change withour notice.

i



PREFACE

This manual describes the differences between the IBM 3705-I1
Communications Prccesscr (CP) and the Amdahl 4705 CP. It is
assumed that the reader has knowledge of the 3705-II in that
the Amdahl 4705's hardvare architecture is compatible with

that of the Release 4 fifth edition), of the IBM 3705

Principles of Operatio:r.
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CHAPTER 1
DIFFERENCES IN HARDWARE FEATUE 7S

*+ CS1 (Type 1 Communication Sc inner): Not supported.

* CAl (Type 1 Channel Adapter) : Not supported.
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CHAPTER 2
CENTRAL CONTROLLER

This chapter describes the d fferences between the 3705-I1 and %4705 with

regard to central controller

Table 1.1 Symbols in "Difference' column
(in Table 2.2, 3.1, 4.1, 5.1)

Symbol 37C5-11 4705 Description

A ® 5] - The function is supported by 4705 but not bv
3705-11

I8M software * can be used in the 4705
(compatible).

IN o 4705 - The 4705 function is equivalent or includes
'§> 3705-Ir function.
8 IBM software * can be used in the 4705
370°-11 (compatible).
I o % The function 1s supported by the 3705-II

but not by the 4705, or the definition 1s
different.

The

*: The term "IBM software ' indicates the following program categories:
EP (Emulation Progra)
NCP (Network Control ’rogram)

PEP (Partitioned Emul:ition Program)
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Table 2.2

Differences between

3705~-11 and 4705 with

regard to central controller

Item

| Differ—l 1T

Remarks 370

Item ST0E- 4705 .
page No., etc.)
Main storage capacity | 1-3 Storage
Daoiv cdpasily Poo¥ hvtnee ALK bvres
/2017 Lo.eaa)
VJanN UyL.CD/
Expanded capacity 32K bytes 4K bytes
| (32K bytes)
P Mazimun capacity ! 256K bhytes R19% hetec
: i fNEEy e aal
| 2 JUKN uVyLr‘a/

See Appendix B

Values in parentheses Note: The maximum
are those that can be capacity
read by IN X'70'. differs by
model.
2 1Full-bit configuraticn 3-1 Storage addressing
(data composed of bytes
X, 0, and 1)
16 bits (byte X: Without extended
Nothing) addressing cfined as 4705 ; . s
18 bits (byte X: IN  |With extended ad- ode | pasic contror mods
2 bits) dressing ’
20 bits (byte X: Not defined Defined as 4705 Extended control mode
4 bits) EC mode

Instruction execution
time

See Appendix A

4-2 TFigure 4.1

N X'00 v 1F’
it X.4 v X.5

o3 e
s~ o

Not defined

Not defined

Bits X4 and X5 of
each GR




Table 2.2 - continued

€-C

0 |Not defined
1 |{Not defined

Item Ttem Differ- 3705-11 4705 BC mode 4705 EC mode |Remarks 3705-11 POO
No. , ence page No., etc.)
5 {OUT X'00 v~ 1F' A Not defined Not defined Bits X4 and X5 of
Bit X.4 v X.5 each GR
6 |IN X'70' | B-37
Bit 0.1 A Not defined Not defined 1024K bytes
IN X'70' A Not defined Not defined 512K bytes
Bit 0.2
7 |IN X'71° B-37 -
Bit X.4 v X.5 A Not defined Nat A finnd Bits 0 and 1 of
digit A
8 |IN X'74"
'Blt Xoett v XoD A iNOL delined j mel Jdelined BLis A4 and Al vl pB-J0
! TLAKA\R
9 |IN X'75'
Bit X.4 v X.5 A Not defined Not defined Bits X4 and X5 of
LER
IN X'75" A Not defined Bits X5 and X6 Same as on the left
Bit X.6 ~ 0.5 of LER (lagging
error register)
Upper address
when a 1 - or
2 - bit error
occurs in MS
IN X'75! A Not defined MS type Same as on the left
Bit 0.6 % 0.7 10.6]0.7 Description
0 | 0 |Not defined
0 1 MS.type of
this CCP
1
1

Note: BC = Rasic Control; PO o= Fvtended Oontrol
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Table 2.2 -

continued

. ;r } NN
¥tem Ttem lefer-} 3705-11 i 4705 BC mode 4705 EC mode iemarfs 3705-11 -POO
No. ciine ago Nn Aate )

.1~ 1.7 A Not defined Syndrome bits O v 6: |Same as on the left
Indicate Lhe error
! bit position in code
f liuthen 1 bit srrors
| loccur in MS.
10 |IN X'76" Remote Prog. FDC L1 Same as on the left|B-38 (%)
Bit 0.7 I loader L1
11 !IN X'777 Remote Prog. FDC 1.3 Same as on the left|B-38 (*)
Bit 1.1 1 loader L3
12 |IN X' /ES i | i B-40
‘mit 1.5 A "Not definad P1=hit arvor 11 (FCOC {Same as on the laft
corrected): L1 inter-
rupt indicates
E occurrence of 1-bit !
error
Bit 1.7 A Not de fined Program trace Ll:
Li inlerrupt occurs
at each instruction
B executiou in L2-5,
13 |IN X'7F' B-41
Bit 0.5 A Not dcfined ANS £.3: L3 inter- Same as on the left
rupt caused by ANS
signal from
external device.
14 {ouT X'71°' B-41
Bit X.4 v X.5 A Not defined Not defined DRI Bit X4 v X5
15 {out x'72' E-41
Bit X.4 v X.5 A Not detined Not defined DRZ bit X% v X5 |
|




Table

2.2 - continued

T tem) Ltem Differ- 3705-TT 4705 BC mode 4705 EC mode Remarks 3705-I1 -POG
No. ence page No., etc.)
16 |[OUT X'73" Storage Key Address| B-41
Bit X.6 ~ X.7 A Not defined Not defined SKA bit X6 n X7
17 [Out X'77" B-41
Bit 0.3 Not defined Reset ANS L3
[Bit 0.4 Not defined Set ANS Busy
|Bit 0.5 Not defined Reset ANS Busy Same as on the left
AlNdD DBusy: bdignai
! to indicate ANS
execution to
external device.
18 |OUT X'78 B-42
Bit 0.0 Set EC mode
(Extended control)
Bit 0.1 Reset EC mode
Bit 1.0 MS force bit
Bit 1.1 LR force bit Same as on the left
Bit 1.2 L1 Refer to POO, IR force bit
Bit 1.5 1370511 Force modifier
bit 1
Bit 1.6 Force modifier
bit 2
19 jouT X'79 B~43
i .3 F . .
Bit 0 I S?t ET . Not defined Not defined
Diagnostic mode
20 jout X'7E! B-49
Bit 1.0 A Not de fined Set mask bit for
. Same as on the left
1 bit error L1
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Table 2.Z - continued
I Diff I | Remart P00
tem tffer- . . ' Romarks e eroep
Ttem 3705-1T 4705 BC mode 4705 FC mode [t tt
Ne. ence [ Page No. . elo. !
i
" ATTer ot !
“ 3 AV 3y S I : D—L&‘j
e L . !
Bit 1.0 A Not detined Reset mask bit tor - I
. Same as on the left!
1 bit error L1 j
*3 FDC fu‘l" up Gl ggnosis as additional functions. The PDC hardware intevface s the same zs that of Tt




CHAPTER 3
TYPE 2 COMMUNICATION SCANNER AND LINE UNIT

This chapter describes the differences between the 3705-ILand 4705 with

regard to Type 2 Communication scanner €S2 and LUT (Line Unit).

Table 3.1 Differences between 3705—II and 4705 CS2 and LUT

A

Ltem Item ‘ Difference 3705-11 4705 Remarks 3705-I1  POO
No. ' page No., etc.)
1 |Local storage IN 96 words x 48 bits 128 words x 54 bits 7-1 Local Storage
(46 + 2P) (51 + 3P)
2 |Line address of line IN 8 bits 7 bits 7-3 Scan Addressing
address bus
- 1 | Number of line IN 96 96 7-3 Scan Counter
addresses scanned

! Note: See Table 2.1 for symbols in the "Difference" column.
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Table 3.1 - continued
T T T
Trem item Difference 3705-11 4705 Remarks 3705-II
No. POC page No., etc.)
4 lScan limir example IN When the scan limit is B'll', When the scan limit is B'll', 7-3 Upper Scan
: 4 times as many addresses are 2 times as many addresses are Timit
: scanned as without the scan scanned as wlihout the scan E
limit (96 lines). limit ( 96 lines).

5 |Scan limit list IN Upper | Number of | Interface Interface Scan 7-4 Fig. 7.2
scan interfaces | addresses addresses period Upper scan limit
limit; scanned scanned not scanned s )

3705-11
a6 | 5¢ i Addy OvF,L1IB1vO i53.6 X
10 | 48 ! " ,LIB1A3 Addy DR LIR4NAT 76 R | |
11 16 " ; LIB1 " ,LIB2v6| 25,6
01 | 8 Addr 07, LI1B1 | Addr 8+F,LIBI1 12.8
! and
; Addr OVF,L1B2-6
4705 i
66 Y6 Addr OVF,LIBivO - 185.1
10 | 4R " ,LIBIv4| Addr OAF,LIB5VE| 92.5
11 | 16 o ,LIB1 " ,LIB246| 23,1
01 ! 8 Addr Ov7,LIBl | Addr 8VF,LIBL | 11.6
! and
| Addr 0aF LTR2A !
SO S ST ST - : R O N S .
6 !Scan periocd of N 12.8 ps 11.6 ps | 7-4  Address
Address substitution substition
s
| i
i
Note: See Table 2.1 for symbols in the "Difference' column.
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Table 3.1 - continued

Item Item Difference 3705-11I 4705 Remarks 3705-1I
No. - P00 page No., etc.)
7 {ICcW N 46 bits + 2 parity bits 51 bits + 3 parity bits 7-5 Interface
i (96 ICWs) (128 1CWs) Control Word
8 |ICW Input/QOutput IN Input X'44', X'45', and X'47' Input X'44', X'45', X'47°, 7-5 1CW Modifica-
instruction Output X'43', X'44', X'45°', and X'48' Output X'43', tion
X'46', and X'47' X447, X'45', X'46', X'47"!
X'48'
9 [ICW bit 3 (rModem IN 1. DR Off pcF X'5', *X7°%, 1. DR Off PCF X'5', X'7', /-6 Bit 3 Modem
check) x|8l,xlgl’ XIAI’ xlBl’ xl8l, Xlgl, xlAl, X'B', ! CheCk
XlDl xlcl’ X!Dl’ xlEl .
IN 2. Cs Off PCF X'9', X'A', |2. CcS Off PCF X'9', X'A',
XIBI, xlDl X‘B., xlcl’ xlDl’ xlEl
I 3. TTY echo check detection 3. None (Not supported)
10 |ICW drawing IN Fig. 7.4 See Appendix C 71-7
Fig. 7.4 Fig. 7.4
11 |ICW bits 34 n 36 IN Used as SDLC céunter. Used as the SDLC counter, and|7-8
as the start-stop 10-bit ICW Bits 34 ~ 36
space counter.
12 [ICW bit 37 IN Used by SDIC. Used by the|SDLC, and the 7-8
start-stop 10-bit ICW Bit 37
space counter (ICW bits
34 ~ 37 are used).
13 |ICW bit 39 A Reserve Does not set ICW bit 3 7-6
(Modem Check) when this bit |[ICW Bits 39 ~ 40
is '1'. Sets PCF = 9 even
when PCF = 8 and CS is OFF.
Note: See Table 2.1 for symbols in the "Difference'" column.



Tahle 3.1 - continned

]
Item o ; : . Remar ks - POg:
. ) Item Difference 370° ;

O

~]
-]
[l
|
4
-

! page No., etc.)

| |

! :

R T . . . [

14 | ICW bit 52 A None | Specifies 1~bit/10-bit Space | 7-9Y
! detectlon lor recelve Dreak.

1: 10~-bit space supervision |
0: L bit space supervision |

IR O e b OO0 aa e o T cel e
wNOile VELDS LU wu<s Wiap inudg ticit

w1
[0S
oS

CW bit

| ; ; c thits bit 1s 1.
Data is looped in the CS82.

=€

16 |LCD state X'1l' A Reserved Start-stop 8/6 bit control | 7.9
This state is for start-stop }LCD State X'1'

interfaces with an 8/6 format

(that 1s, 1 start bit, o data

bits, and 1 stop bit). !

| When a character is secnt to |

an interface, the & data bits

must be placed in bits 2 ~ 7

of the PDT field as shown
below. Characters received
from the interface are in the
same format when the scanner
requests a character service
interrupt.
PDF bit positions

01 2 3 4 5 6 17
Character bits

D0 X6 X5 X4 X3 X2 X1

17 |LCD state X'E' A Reserved Enables BSC with arbitrary 7.10
5-8 unit SYN codes specified | LCD State X'E'
by OUT X'48"

Note: See Table 2.1 for symbols in the "Difference" column.



Table 3.1 - continued

$-¢

, = 705~11
Ltem Item Difference 3705-11 4705 Remarks (370 PO
No. - page No., etc.)
18 |LCD state X'F' T See 7.10, "LCD State X'F'". Sets LCD = F when Set moda/ 7.10
i transmission/reception LCD State X'F'
! specification error for line
address or data in bus parity
errors are detected.
19 {PCF state X'1' I With data rate selector bit Without data rate selector 7.11
bit PCF State X'1'
20 |LCD state X'1' A Reserved ) Start—gtop 8/6 - 7.11
! i i?CE State A/
L4 LV sldte A L i F5Y vl uwogu lLL::lehlL::;JLL}H ».L’u‘i“l)l.d(.l.un Ko UNj /.12
! PCT State %'0°
22 |PCF state X'E' A Not used Same as PCF X'D' except that | 7.13
PCF X'E' is retained.
23 |SDF bit 2 in Set mode A Not used SDF bit 2: Send Data Control | 7.13
(sDnC) SDF Bits 0 ~ 2
Reverses all transmission
data polarities by setting
this bit to 1 in Set mode.
24 |Feedback Check caused I * Sets to Feedback Check by Does not set to Feedback 7.14
by SDF bits 5 and 6 setting SDF bit 5 to 1 in |Check for the 2 items on SDF Bit 5
in Set mode Set mode for the LS the left. SDF Bit 6
supporting start-stop only. ’
* Sets to Feedback Check by
setting SDF bit 6 to 1 in
Set mode for the LS only
for business machine
clock control.

Note:

See Table 2.1 for symbols in the "Difference'" column.
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Table 3.1 - continued

Ltem| Ttom Iniffeorence ! 17NR_TT 4705 Remark,s (3705_.11 pOO
No T T : : page No., eLc.)
25 | SDF bit 7 in Set mode I See 7.14 SDF Bit 7. Not used 7.14
SDF Bit 7
- — |
26 :Warm up after POWER [ IN lSee 7.14 and Fig. 6.4. 'Unnecessarv b7.14
ON reset ! Business Machinc
Clocks
27 | INPUT X'48' A Not used Used 7.15 and 7.16
OUTPUT X'48' 1/0 Programming
Consideratinng
28 |ACU Line Set N Line Set 1E LS - NC1 7.16
tAutocall Intertace
Operation
29 |ACU Interface Feed- 1 See 7.17 "SDF Bits 2 and 5" |None 7.17
back Check SDF Bits 2 and 5
30 |ACU Interface SDF A Not used SDF bit 8 Retry Call Indica- | 7.18
bit 8 tion (RCI) SDF Bits & and 9
Indicates that retry call
is possible.
31 |Number of Input IN 6 8 (Input X'48' and 7.18
instructions Input X'4D' are added.) Input Instructions
|32 | INPUT X'47' IN The ones counter, last line As stated on the left and 7.19
state, and NRZI control bit the ones counter and last INPUT X'47'
are used by the SDLC. line state are also used as
the starc-stop 10-bit space
suparvisory counter.
1
Note: See Table 2.1 for symbols in the "Difference” columm.
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Table 3.1 - continued

Ttem

No.

i

Item

Difference

3705-I1

4705

Remarks (3705-I1 POO
page No., etc.)

33

INPUT X'48'

A

Not used

Input X'48 (ICW Input Regis-
ter Bits 52, 53)

This instruction may be used
to determine the state of

the LNG and LCL in the ICW
that is set in the ICW input
register. The interface
address in the ABAR selects
Fhy AsAamar AR A

Refer to 1/0 Programming
Considerations for conditions
that set the ICW input regis-
ter. For an interpretation
of these bits, see the
Interface Control Word
Format.

7.19

34

OUTPUT X'40'

IN

See 7.19 "OUTPUT X'40'".

« ICW: 51 bits

« INPUT X'48' and INPUT X'4D'
are added.

+ The OUTPUT X'40' and
INPUT X'40' bit positions
are different in EC mode
(see OUTPUT X'78' CC).
See Input/Output instruc-
tion table.

7.19
OUTPUT X'40

Note:

See Table 2.1 for symbols in the 'Difference’

column.




{tabte 3.1 — continued

. . R ks (:707-T7 POO
Ltem Item Difference 3705-11 4705 ?m?riﬁ o
No. pag:e No.o, eto. )
35 |OUTPUT X'48' A Not used OUTPUT X'48 (TCW hits 52 and | 7.20
53)

Thls instruction is used to
set the state of ICW bits 52
and 53. The interface
address in the ABAR at
execution time selects the
i proper scanner and the
associated ICW. For a
detailed interpretation of
these bits, see the Inter-
face Control Word Format

ol this chapter.

8-¢

36 |SDLC PCF X'E' A None Same function a2s PCF Y'D! 7.21
ICW Bits 34 ~ 36
ICW Bit 44
7.23
PCF State X'9'
37 |Diagnostic Functions |See items |(1) Diagnostic wrap Provided with the following | 7.23
45 n 48 (2) Modem wrap CS2 diagnostic functions: Diagnostic Function
See 7.23. (1) €S2 wrap
See items 45 n 48. (2} Diagnostic wrap
(3) LUT loop
These cannot be used in the
ACU interface.
38 |Diagnostic wrap test OUTPUT X'46' OUTPUT X'4a6'! 7.23
A Byte 1, bit O0: This bit is 0. Byte 1, bit 0: SDC (ICW Diagnostic Wrap Test
bit 26) This bit must be
set to O

=
@]
rr
[
.

See Table 2.1 for symbols in the "Difference' column.
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Table 3.1 - continued

one arbitrary transmis-

sitorn tine

reception line in the same

CS2 by the control program
I S S Thia Fumatianl

and moare than ane

does not affect the lines
without CS2 internal loop
specification. The CS2
internal loop is specified by
OUTPUT X '48' byte 0 bit 5
(LCL). The Set mode is not
necessary since a line set is
not used. Timing generated
in the CS2 is used for setting
the transmission speed;
approximately 1400 bps.

The modem information

(ch, DR, and CI) are

forcibly set to 1. The CS is
set on when RS is on, and

off when RS is off.

. 3 -
Item Ttem Difference 3705-11 4705 Remarks (3705-TT P00
No. : page No., etc.)
38 | (Continued) 1 Byte 1, bit 5: Data Rate Byte 1 bit 5: This bit is O.
Select (ICW bit 31)
This bit may be 1 or O.
39 Modem wrap test I Used None 7.24
Modem Wrap Test
40 |CS2 wrap A None CS2 wrap 7.23
Loops Diagnostic Functions

Note: See Table 2.1 for symbols in the "Difference'" column.
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Table 3.1 ~ continued

Item
No.

Difference

- 3705-1I

4705

Remarks 3705-11 PUOC

page No., etc,)

41 |LUT

oop A

None

LUT loop
Loops all lines in the line
set with the LUT LOOP switch
on the operator panel.

This funetion simultaneously
loops all lines (cannot loop
specific lines only).
Transmission speed 1is selec-
ted by Oscillator Select 1
and 2. Modem information is
the same as

wrap.

for the diagnostic

J

7.23
Diagnostic Functions

42 VINPUT X'40' A

Without EC mode

In EC mode, line address is
set in from byte 0 bit 5

to byte L bit 5 of the
register specified in the

R operand.

B.6
INPUT X'40'

43 | INPUT X'43' IN

B.6
From byte 0 bit 0 to
byte 1 bits 4 ~ 7.

Byte O bit 0: LIBl bit Clock

Check

This bit is set to 1 in the

following cases:

¢ Local Store or Data Out bus
parity errors are detected
in LIBI1.

B.6
INPUT X'43'

Note:

See Table 2.1 for symbols in

the "Difference" column.
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Table 3.1 - continued

Item . e Remarks 3705-11 POO
No. Item Difference 3705~-I1I 4705 page No., etc.)
43 |(Continued) (Continued) » SWR or ICW address parity

errors are detected during
LIBl scanning.
Bvte 00 hits 2 v 5 and hvte 1
bits 4 and 5: Same as above.
Byte O bit 6: Interface
Address Cherk

This bit is set to 1 when
parity errors are detected
in the line address for
transmission from the CS2 to
the LUT.

Byte O bit 7 and byte 1

bits 0 - 3: Same as for
3705-II.

Byte 1 bits 6 and 7:

These bits are 0.

Byte 1, bits 0 and 3:
Indicate the corresponding
address in LIB Units and sets
the corresponding LIBl1-6 Bit
Clock Checks when a parity
error is detected in the 3C
cycle.

oeaTlamn.

Note: See Table 2.1 for symbols in rhe "Difforence



[

Ttem - Remarks 2703 IT POC
Item Difference 4705 i
No page No., eto.}
44 | INPUT X'46" Forcibly sets byte 0 bit 1 B.7
i (C1), byte | bit 2 (DKk), and | INPUT X'46°
| byte 0 bit 3 (CD) to 1 in €S2
internal loop, diagnostic
wrap, and LUT loop respec-
tively. Sets byte 0 bit 0
F(CS) to 1 when RS is on. !
45 (ACU INPUT X'46' This hir is 0, | Byte 0 hit 4: This bit is [g.7
set -5 1 when RCI is on. Autocall Interface
Bits for INPUT X'46'
46 | INPUT X'47' 0 bit 7 is Byte 0 bit 7: FNCU bit B.7
INPUT X'47°7
47 IINPUT X'48' This instruction determines B.8
the state ot the LNG and I
LCL bits. l
The interface address in the
ABAR selects the proper
scanner and associated ICW,
When this instruction is
executed, the contents of
the ICW input register, bit
positions 52 and 53, are
placed in the register
specified by the Roperand.
Byte O bits 0 - 3 and 6, and
byte 1 bit 7 are set to 0.
Note: See Table 2.1 for symbols in the "Difference' column.
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Table 3.1 - continued

Item
No.

Item

Difference

3705-TT

4705

n
Remarks 2705-II POO
page No., etc.)

47

(Continued)

(Continued)

See 1/0 Programming
Consideraiivuy in Chapler 7
for conditions that cause the
ICW input register to be set.
For an interpretation of
these bits, see the Interface
vontrolr word kormat 1n
Chapter 7.

TNDPIIT vi/n!

NAanns

Thie Tnatvyurtinn e nand +n
check the state of (€S2 and
LUt connection. Sets 1| when
the CS2Z and LUT are
connected.

" fQ

|
i
|
!

fAddition

49

OUTPUT X'40'

Without EC mode

The contents of byte 0

bit 5 to byte 1 bit 5 in the
register specified in the R
operand are set to ABAR for
EC mode. Instructions
related to the ICW Input
register are Input X'44',
X'45', X'47', and X'48".

B.8
OUTPUT X'40'

50

Scan limit

IN

Scan
limit
8

16

48
96

o~ 0O [0

o O == ~ r

Bit Scan
6 7 imit

8
16
48
96

O O
OO ==

B.8
OUTPUT X'42'

Note:

See Table 2.1 for symbols in the '"Difference" column.



Table 3.1 - continued

Item . . , Remarks 3705-11 POO
- 705
- Item Difference 3705-1I1 4 page No., etc.)
51 {OUTPUT X'43' A Byte O bits 5 and 6 are not Reserve B.48
used. OUTPUT X'43!
52 jOUTPUT X'43!' N + Byte 1 bit 6 Disable * Byte 1 hit 6 R.9
| i Interrupt Request This bit funcrtions as oUTPUT X'TEST
i follows: Byte | Bit 6
0.0 =1 and 1.6 = 1: Programming Note
LUT connection request
cancellation
0.1 =1 and 1.6 = 1:
LUT counnection request
* Two scan periods = Two scan periods
{(3067.2 wicrosccouds) {370.2 micruseconds)
53 {QUTPUT X'47' A Reserved FNCU B.10
Byte 1 bit 3 The setting of this bit is OUTPUT X'4/
placed in ICW bit position
39.
54 | QUTPUT X'48'! A None This instruction is used tc |B.10

specify the number of units
and SYN code used 1in long-
space supervision, CS2 inter-
nal loop, and LCD X'E'.

Byte O bits 0, 2, and 3:

Not used.

Note:

See Table 2.1 for symbols in the '"Difference'" colum.
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Table 3.1 - continued

Item
No.

Item

Difference

3705-1T

4705

Remarks 3705-II P00
page No., etc.)

54

(Continued)

(Continued)

Byte O bit 1: SET UNIT & SYN
CODE

This bit must be set to 1

to specify an arbitrary unit
(5-8) SYN code in BSC with
OUTPUT X'48.

Byte 0 bit 4: 10-bit Space
Watch

This bit is used to detect
breaks with 10-bit/1-bit
spacing when PCF X'Y° 1s set
in start-stop.

1: 10-bit spacing

0: 1-bit spacing

Byte 0 bit 5: CS local
performs CS2 internal loop
when this bit is 1.
Byte 0 bits 6 and 7: Units 0
and 1
Specifies the number of units
in LCD X'E'.

Bit |[Number of
0.6 0.7 units

8

1
0
1

O =

7
6
S

o0

Byte 1 bit 0 v 7
Specifies 8SYN code in
LCD X'E'.

Note:

See Table 2.1 for symbols in the 'Difference' column.
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Table 3.1 - continued

Item Item Difference 3705-11 4705 Remarks “7o<-11 POO
Yo : : page No., etc.)
54 (Continued) {(Continued) r\\\ OUT X'48"'] 1
~ f !
Number - 1.01.,1 1.2 1.3 1.4 1.5 1.6 1.7]
of units ‘
8 X8 X7 X6 X5 X4 X3 X2 Xll
! 7 X7 X6 X5 X4 X4 X2 Xi 11
| A XA X5 X4 X3 X2 X1 i 1
5 X5 X4 X3 X2 XL 1 1 1}
X1: 2 bits
X8: bits
Note: Number of units/SYN
code cannot be speci-
fied for each line,
All LCD X'E' lines in
the same CS2 operate
with the same number
of units/SYN code.
55 |Input/Output IN C.4 through C.6 See Appendix E. C.4 through C.6

Instruction Summary
Charts

(External register list)

Note: See Table 2.1 for symbols in the "Difference'" column.
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CHAPTER 4
TYPE 2 AND TYPE 3 CHANNEL ADAPTERS

This chapter outlines the differences between the 3705-11 and

See Table 2.2 for symbols in the '"Difference" column.

4705 with regard to Type 2 and Type 3 channel adapters.

Table 4.1 Differences between 3705-I1 and 4705 CA2/3
Item .
No Item Difference 3705-I1I 4705 Remarks
1 [INPUT X'S5F' A Not defined Used for diagnoses.
Input: Channel Bus In
Byte 0 bits 0 ~ 7:
Channel Bus In bits 0 ~ 7
Byte 1 bit O0:
Channel Bus In parity bit
2 |Supports EC mode A Not defined See B.3 for details.
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CHAPTER 5

TYPE4 CHANNEL ADAPTER

Table 5.1 indicates the differences between 3705-17 and 4705 in the type-4

channel adapter (CA4).

Table 5.1 Differences between 3705-IT and #4705 CA4

No. Items Difference| 3705-I1 4705 Remarks
1 | Output X'58' A Unused Used for diagnosis. Effective only when CA4
Sets Channel Bus-Out data. is in Diag Wrap mode.
Byte O bits 0-7: Channel Bus Out Bits 0-7
Byte 1 bit 1: Channel Bus-Out parity bit.
2 | Input X'58' A Unused Used for diagnosis. Fffective only when CA4

Inputs Channel Bus-Out data.
Bits 0-7 in byte 0: Channel Bus-Out bits 0-7
Bit O in byte l: Channel Bus-Out parity bit.

is in Diag Wrap mode.




Table 5.1 - contiunued
N Ttems Difference! 3705-171 L7005 Renia ris
T
1 D Gutpat X'SB! A Unnused Used for diagnosis. Effective only when CAS
i Sets Channel Tag-Out datla. is in Diag Wrap mode.
Bits U-5 1n byte U: Channel Tag-Out data |
4 Input X'SR! A Unused Used for diagnosis. Effective only wheu ChA4
Inputs Channel Tag-Out and Channel Tag-1In is in Diag Wrap mode.
data.
Bits U-2 1n byte O: Channel lag-ln dara
Bits 0-5 1n byte |: CA is in busy state. L
5 Lanput X'S5F' A Unused Used for diagnosis. Effective only when CA4
! Inputs Channel Bus-Oul data. is in Diag Wrap mode.
‘ Bits 0-7 in byte 0: Channel Bus—1n bits 0-7
! Byte I, bit 0: Channel Bus—-In parity bit,
i R - e ]
£ :vunr| X' en! l A lindo fFined Ryte 1, bic 7
! CA4 Diag Wrap Made.
' R — e
7| Output X'61° A Unde fined |[Byte 0, bit 0
I o+ MNa o~ 7. P 1
i [ L =y AJ-LC\B 'lL(.llJ LILIUC o




APPENDIX A
4705 INSTRUCTION EXECUTION TIME

(1)

(2)

(3)

(4)

(5)

An ins:truction exec :tion
instruztion listing Table

execution time the ‘ollow

One machine cycle (. 1) 1

A main stcrage (MS) cycle
Read c¢vele: 3 7

Write :ycle: 4 7

One access to main s=torag:
* Only one read/wrife cvc
instruction data addr=s:
read, write cycles are r«

address is 4n + 2 (2-byi

* The prefetching effect ¢

address is greater than

If no instruction prefetct

must be added.

* An ordinary instruction
cycle times.

* If prefetching effect is

im= can be approximated according to the
A.4%. To calculate an accurate instruction

ng data must be considered.
0.1l45 ps.

Ls as follows:

allows 4-byte reading and writing.

> .5 required when the Load/Store

is 4n (4-byte boundary); however, two
juired when the Load/Store instruction data
: boundary)

branching at a 4n instruction data

‘hat of one of 4m + 2.
.ng effect is expected, a fetch cycle time
*xecution time includes fetch and execute

expected, the fetch cycle of the A4705 1is

'0' tecause the irstruct.on prefetching buffer comprises 4-6

bytes. 1In this ccaditic

C:) and <§) of the "maclr:

If prefetching =ffect
cycle time is necessary

* Give attention t> the

', instruction execution cycle is given in
ne cycle" time columns in Table A.4.
is not expected, a maximum of one read

is a fetch cycle,

“ollowing to expect prefetching effect.



« When an instruction branches as shown in (4) above, the address
must be 4n.
« Instructions of Tyoe & (RR and RE: more than 2) and Type B (RS

and RSA) must »e mixed correctly.

Table A.1 Instruction step combinations and fetch cycles

Fetca cycle 1 "

D
A only 0 | 3 -
- T
A, A, A,B,A, ABA - - - 0 k 53
AABAABAAB -~ - | 0 ey
PR
Instructioni A B ABAB - - - | When A requires 2 L2
step | or more ilnstruc- | o3
combination tion execution YL
} ~cycles, the fetch | ="
’ "ecycle is 0. ey
: - - Fugien
ABBABBABB -~ - ! The fetch cycle 1s | ¥ .
| , not 0. Lo

Nota: Upper lines of combination are more effective in prefetching.

« Sinc2 RA type inszrictions, especially LA instruction (the
execatioeycle is L7 for <705 and 37 for 4705), are 4 oytes
instruction, the »refetcaing effect is reduced; therefore, use

of these instructiors 1s not recommended.

The execution time »f a branching instruction or (the equivalent
instruction) includes the fatch cycle for the succeeding
instruction. See (é)

Table A.4.

in the "Machine Cycle" columns in

For example, the execition time of instruction B is execution

cycle for B plus fetch cycle for RR.

(1) RR
(2) RI | Branch
( _3 ) B /'/
The retch cycle at Srrnching depends on the length of the

instrucrion: halfword >r 2 halfword instruction.



(6)

(1)

Tat e A.2 Fetch cycle at braanching

Instraction adiress 4n 4n + 2

Instraction length - HW fréw

MS re:d cyc é ; Once Twice
| Fetch cycle 3% 67 EEE

Load and Store i struction execution cycles

The Load and Sto = instruction execution cycles correspond to t:

cycles in j) t e 'Machin2 cycle" columns in Table 2.4. 7The

details are as f 1lows:

"able . .3 Load and Store execution cycles

4705
Model
Data :.ddress 4n 4n + 2
Read r write cvcle Once Twice
' Load xecution cycle 6 9
- Store ;;ecution cycle 7 11 i

The central cont oller is occupied when the following hardware
conditions occur i.e., execution of an inmstruction is delayed

time correspondi g to the occupied area size.

« One interrupt sccurrence: Instruction execution :.s delayed -

PCI interrup 3 5T
Other interr ipt: 47T

- One cycla stea ing: Instruction execution is delayed 4T.

« Refresh time (3T) is necessary every 15 Us to protect the main

storage, i.e., instruction execution is delayed 37¢.

W
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| Machine cycle Instruction code hex.
Pseudo ' * * 1 1 T T : T T i
. : ! bl |
. ) code For- |Operand | 3 %315 18,18 ,12,1 210129;28:27 28 25;2 PRIPRECRRPY | X
nstruction for in-lmat |field @ @ S S ; L C iz byte F ti (%2)
name or in= m 1 00 {01 |02 (03 |04 |05 .06i07 10 i1 (1213 141516 17 [~37 |latch latch opera- unction
struc- |[code |format | t———y + ti
tion ' o 123456l 718[9/10{11'12[13]14 15 [+31 rom
Branch B - - 1lol 101 0:+|A800 NA+T-IAR
1:~ =
Branch on C T * Y When
latch BCL T Lo o b b (20472047: Only multiple) 9800 C=1 NA:T-IAR con-
ditions
Branch on 2 .
latch BZL RT 4| & 1/o0]o|o]1 8800 z=1 | are not
: @( ) @ satis-
Branch on R)N-1-RN ifed.
count BCT R(N),T 1 0 1 1 1 1 T 8800 (RIN¥0 NA+T-IAR NA—=IAR
(=1274+127: =
Branch on R(N,M), : Indication bit=1
bit BB T 1|1 lM M| M Only mul.) C800 NAST - IAR )
Load reg | p; 1lololo]o 8000|%0 |= I~RN
immediate
Add reg ARI 1lolo]1]o0 9000jov =0 |B®TT l(R)N+I—RN
immediate formed
Subtract reg, o, 1{0[1(00 A000 (<0 = Per= | (R)N-I= RN
immediate formed
b ol -] oo ‘ ' I B ' I ‘ T 1 B o IR B N i
Compare reg | p1 RI [R(N),I 3, - (1j0] 110, R, N L (8 bits) (3000 < = (R)N-I *—RN
immedlate
EOR reg XRI 1{1]0fo0]o0 coo0 (% 0 |= (RN ® I~RN
immediate
OR reg ORI 1{1{0]1]o0 pO00|s 0 |= (R)Nv I-~RN
immediate
AND reg NRI 1l1]1]lo0]o E000|* 0 |= (R)N AT~RN
immediate
Test reg TRM 1{1l1]|1]o0 FOOO|% 0 = (R)N AT *=RN
under mask l
- [T ‘
Load charac LCR 0 0 ol 0!l 0 OI 1' 0' 0 0 DOOS8!E = (R)N2—-RN1
ter reg ‘ Jl ! I |
_ [ | | _ ’
Add charac- |,qq | 0 0 olololil1lolol o i0018/ov =0 (P77 |(R)N1+(R)N2—RN1
ter reg | ’ . formed
Py T T T
Subtract | N Per-
character SCR RR |RI1(N1) | 4| - 0 | R2 N2 | 0 RI [N1|O/O| 1 0 1,0/0{0 00280 = er no_on
; { formed
reg ! : e L
Compare 1 ol !
character  CCR 0 .0 Co 00y 0, 0,0 '0039i< = LI LR
reg i ‘ ,R:(Nz) | | ; ; i l l | | . ‘ | i !
—— s ! i >——-§ i —_— e + ~ e g -+ it S e e
EOR charac= yeq | | 0 0 0,10 0 1 0 0 0 0048 %0 = R O B
ter reg | | | | i ! ‘ ‘ ! .

A=/ A~D



Table A 4 - continuned

IN—

] Machine cycle Instruction code hex. l
Poeudo | loerana | ¥ 43 szlsi,__l‘;lezﬂizfgzUOT,_Q?ZS?J@,.,5 s .43, 10 X
Instruction | S99 or— Yperan ; S N T KRN AU S S S S S S s c 17 byte )
name  for in-imat | field D@ 0 Tol 0 95 94 25 06 0710011 12 12 14 1T 1617 1A37 !latch latch!opera- Function (¥2)
struc- |codel!format | g 1 | [ S J ; | tion
tion ; 0L ;2 3,4°5 57 8910111213 1415 3l |
OR charac= | op 0 0 ol1 0 1 1 0 0 0]o0058{*x0 |=0 (R)N1 V (R)N2~RNI
ter reg Do !
AND charac- |yop gy |RI(ND) s - lo| Rz |N2| o mRl [Mjo|1 1 01 0 0]/0/|0068/%x0 |=0 noAw =
ter reg R2(N2)
L chr. off- f E - (R)N2 1 bit shift to
set tog LCOR | 0 0 0 1? 1 11 0i 0|0 |o078(s 0 tight—RNI
Insert CH ] : ; @ (B)+1-B @ (RN (B
ICT 7 ollB=0 0 oloo 1 0o o o0]o0]|o0010 befo :
~ ecut ) —RN
and count RSA |R(N),B | should not R | N 1 ; 5) :e)ex “@1°‘(‘ —
Store CH be set. A B)+1-B RIN=-(B
and count STCT " 8 0 ) 0 0) 0 1| l; 0] 0| 0400030 before execution)
- i A i
I:se“ IC 6 | 0 W 1 0 0800 |E =0 ((B)+D)-RN [B=0 = (B) = 680
character R(N), D (0 ~ 127)
Store STC D{B) 7 0 1 1 0880 (RN~ (B)+D " = 680
character B
Load . "
: . 0 0 |=0 |0 B)+D)=R = 700
halfword LH RS 6| 7 0 |l Give 0 R 0 i 1 | 0001|% ((B)+D)
attention
Store ol o . 01272 only mull X L | g, (D Ve (RY Tyl = 700
halfword STH | . l 7 l 0 ‘ to B = 0., ¢} !\p o A”l 1 1 i G061 l ' (R)—=(B)+D 700
Ny, - ~ )
| ! = - )
Load L ‘{6,9'17,10 OJ] 0 fm 01y b 1! 0!loo02ix0 =0 ‘;f,:medw(s)m)oa " = 780
. | (0R127: only —
Store ST 7,11 - [0 J o |/ 1|multiple of 4)| 1| 0 | 0082 forod (R)=—(B)+D|" = 780
T T + 2z
- . | i
Load half- | ¢ 0 0 110 0 0 0 0 0]|0|0080(+0 |=0
word reg
- ! ' . i
Add half- | 0 0 1/ o0/0 1 o o o|o0|oo0ov |=0
word reg Lo :
Subtract S 1
halfword SHR 0 0 1101 0 0, 0 0|0|00A0[<0 [=0
reg !
Compare P (R2) o (R1)=>RI
halfword CHR 0 0 1/ 0/1 1.0 0/ 0|0 ;00B0| . |[= : ,
db
reg RR |{R1,R2 4|5 R2 R1 : | (Operation defined by the
I ! instruction)
_ t
EOR half- | vp 0 0 11,0 0 o ol o/0!ooco*0 |=0 See RRC type-.
word reg !
- ‘
OR half OHR 0 0 1,10 1 0 0 0[0,00D0*%¥0 |[=0
word reg |
F_*'A‘? 1 - +—1 -
AND half- |y 0 0 1/ 1.1 0.0 0 0|0|00EOI%0 |=0
word reg f_4 ‘
L.HW with i . 1
LHOR 0 0! 11 11 1° 1 of ol o| 0, 00FO:S =0
offset reg | ‘ ! Co f
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Machine cycle Instruction code hex.
Pseudo , T o T o] T
* * !
. . lcode |For-|Operand 3 %3] 151,16 51315120111, 101)9 ,)81)7 1)61,51,81,3 152151 1,0 X
mstruction | o~ 7. 1 loi 14 Ol ‘ , — S c W/ byte F . (%2)
name or inTmat | 00 {01 102 |03 |04 |05 06 0710 {11]12;13'14 (1516 |17 | v37 |latch'latch|opera- unction
) struc- |code format i — : .
tion 0|1 2|3 4|56 7[8]91011;12/13]1415| 31 1 tion
{_ Per-
Load reg LR 0 0 1{0{0,0,1/0;{0{0]0088,%¥0 =20
L formed
Add reg lAR 0 0 10,0/ 1,10 0} 0| 0098|0V =0 "
Subt | <0 |= "
ubtract reg SR 0 0 1101, 0/ 1] 00| O ODOAB <0 0 (R2) o (R1) >Rl
Compare reg CR RR |RI1,R2 41 5 0 R2 0 Rl 101, 1;,1,0/0; 0] 00B8|< = " |(Operation defined by the
: - w_ |instruction)
EOR reg 'XR 0 0 11,0, 0{1]0,0]0}00C8|%0 E 0 See RRC type.
OR reg ‘OR 0 0 1H10 0 11 0; 0L 0!00D8!%* 0 = "
I | i i
AND reg NR 0 0 1{1/ 1 0j1]0l0]0|00E8[x0 (=0 "
L. with Y ; : ! - "
offset reg LOR 0 0 1 li ll l¥ 1{0{0| O] OOF85S =0
‘ | X ; —
sranch and par -l a]o 0 0|1 o/ ol ojoo]ofoos0 D NA-RLQ (R2 before
ink reg i f L L ! execution)—TAR
Input IN | 5.6 | 0 0 ! 1{1{0 oI‘oooc Per=  HE)~R
’ | er o ® ‘ e o ! v | L formed |
Output oUT i 1 - 0 | | 0 | | [ 0] 110 0/ 0004 ! | " |(R)=E
dranch and paL | e 1ol 0] o] o] 0 B80O| w | @ NA=R (@ A—-IAR
RA |R,A A
Load address LA : 3 4 1 0 1 1 1 0:r01 110 B820 " A—-R
Exit EXIT EXIT A 1|01 1 1,00 06,01 0] 0[0]0;,0] 0, B840 | The program in the cur-
‘ rent level is completed
and the program in the
suspended level is
I ‘executed.
00 {01 |02 [03 04 05 06 07°10 11:12 13[14 15 |16 |17 |

A9 /'/ AlO




Tabl: A.4 - cortinued

Notes: 1) C Latch

= 0 |Operation result % 0
< 0 {Operation re;ulf:; S
< |RI<RZorI
E Bit 1 is even T

OV | Operation resul c -erflows.

S Right shift-out bi- =1

Z Latch

(]

= 0 | Operation result =

= |RL=R2or1I

2) NA: Next Address, (IAR) 2 or (IAR) + 4

+

May not coincide wi h the next execution address (NEA)

3) The machine cycle of th s CP is 0.145 ps.

(:) Stepping to A
(g) Branching

The 2 1alfwo d instruction in the 2-type boundary: Value
in the table + 3

@ , @ £UT 5 BN

4) List: The value depend con whether it is in the 4-type boundary.

4n - C, 1| 4n + 2, 3
L 6 9
ST 7

11

5) A 0.435 ps refresn time must be reserved every 15 ps, i.e., a 15 ps
instruction requires 15 435 ps for execution.

6) An interrupt requires a . extra 4 or 57.

A-12
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APPENDIX B
BASIC CONTROL AND EXTENDED CONTROL MODES

B.l

CENTRAL CONTROLLER

. Data comprising bytes X, U, and 1 1s defined as “full Bits".

. Modes are named according to bit width.

Table B.1 Mode names
Item |Number of bits . . . Remarks 13705-T1
. Dat ] ] -
number| of full bits ata configuration Difference 370511 4705 P00 page No.,etc.)
1 16 bits IN Without
— f { Extended
IO ! 67101, 67 Addressing
B*,VL"@ 0 Byte 1 . L ]
o Defined as 4705] rBasic Control Mode
2 | 18 bits A _ IN | With Extended | BC mode
{(,’ﬂ('é LY L(i/] Addressing
——x
Byte X Byte 0 Byte 1
3 70 hirs A Not defined P Defined as 47051 FExtended Contvol
45 6710 1 oo 67 | £C mode Mode
Byté X Ryte U Bvre | | 1




0t e 00 e ot b e

R and
. ang

Table B.2

o Madas

LIRS0 L8 £ 54

Differences beotltween BC

and EC modes {(CC)

T
1

arke 27nc.t7  POO

(R . . Ram
! Ttem Differencel 3705-77 4705 BC mode 4705 EC mode N M
Neo. page No., etc.)
1 iAccessible storage 3-1

|
| addragansg
i

P

i Can be accessad,

X0t o XUYFFRRY IN Can be accessed.
{X'400600' * X'FFFFF' A Cannot be accessed. Can be accessed.

2 FFull—bit operation of IN 18 bits 20 bits Items 4-10 show
IART, SRT, ACR, SCR, examples of instruc-
Lk, AR, SR, CR, XK, rion operations.
(OR, NR, and LOR

10 1IN X'70' value is IN AEXC occurs when the storage | AEXC occurs when the storage | 3-10
j 32-214K bytes address is the value speci- address 1s the value speci- | Address Excepiliuu
Ly fied by IN X'70' or more. fied by IN X'70' or more.

;Fl IN X" /07 value 1s IN AEXC does not occur. "

yﬁiwfiiK bytes

C| IN X'70' value is A | mmmme- "
JRK A G92K bytes )
TN X'70" value is L AEXC does not occur.
1024K bytes

4 |AR instruction full- A (R1) = X'3FFFF' (R1) = X'FFFFF' 4-7
'hit operation example (R2) = X'00001" (R2) = X'00001' Add Register

Result of (R1) + (R2)-R1
(R1) = X'00000'
¢ =1 (bytes X, 0 and
1 overflowed)

Z =1 (bytes X, 0, and
1 =0)

Result of (R1) + (R2)-R1
(R1) = X'00000'

C =1 (bytes X, 0 and
1 overflowed)
Z =1 (bytes X, 0, and

1 = 0)
i s J
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Table B.2 -

continpued

Item Item Difference| 3705-IT 4705 BC mode 4705 EC mode Remarks 3705-I1 POO
No. page No., etc.)
5 JACR instruction full- A (R1 N1 = 1) = X'3FFFF' (R1 N1 = 1) = X'3FFFF' 4~7
bit operation example (R2 N2 = 1) = X'00001"' (R2 N2 = 1) = X'00001' Add Character
Racnlt ~Ff (RT NT = 1) Bamlp <& Ip1 a3 1y Register
+ (R2 N2 = 1) » R1 NI + (R2 N2 = 1)+ R1 NI
{(R1 N1) - £'0000G" (KL Niy = £'40000°
C =1 (bytes 0 and ¢ = l(bytes 0 and
1 overflowed) 1 overflowed)
Z =1 (bytes 0 and 1 Z =1 (bytes 0 and 1
= 0) = 0)
6 |ARI instruction full- A (R N =1) = X'3FFFF' (R N=1) = X'3FFFF' 4-8
bit operalion example | - X ai’ L= X' Ui’ i Add Register
| { - 3
' [T SRS S (| i) Kesull vl (K N - iy ‘
i + =N N ‘ ¢+ 1 RN
(R N) = X'00000" (R N) = X'40000"
C =1 (bytes 0 and C =1 (bytes 0 and
1 overflowed) 1 overflowed)
Z =1 (bytes 0 and 1 Z =1 (bytes 0 and 1
= 0) =0)
7 |SR instruction full-bigf A (R1) = X'00000' (R1) = X'00000' 4-8
operation example (R2) = x'00001" (R2) = X'00001" Subtract Register
Result of (R1) - (R2)~ Rl Result of (R1) - (R2)-R1
(R1) = X'3FFFF' (R1) = X'FFFFF'
C =1 (bytes X, 0, and C =1 (bytes X, 0, and
1 <0) 1< 0)
Z =0 (bytes X, 0, and z =0 (bytes X, 0, and

1 % 0)

1 % 0)




Table B.2 - continued
I . ——
fit | . . - e T Remarks 5/05-i1 rU6
! i Item Differencel 3705-I1 4705 BC mode 4705 EC mode GMALRS 3705 . '
N i ] page No., etc.)
_ i -
|SCR instruction full-bit A (R1 N1 = 1) = X'30000" (R1 N1 = 1) = X'FO000° 4-8
wperation example (R2 N2 = 1) = X'00001' (R2 N2 = 1) = X'00001' Subtract Chacacte:
| Result of (R1 N1=1) - Result of (R1 N1=1) Reglster
' - (R2 N2=1) » R1 NI - (R2 N2=1) »R1 NI
: (Rl N1) = X'ZFFFF’ (Rl N1J) = X'EFFFF’
C =1 (bytes 0 and 1 <0 C =1 (bytes 0 and 1 < 0O
Z =0 (bytes 0 and 1 5 0 Z =0 (bytes 0 and 1 5 0
SRI instruction full- A (RN = 1) = X'30000°" (R N = 1) = X'F0000' 4-9
Lit operation example 1 =X o1’ 1= X' or' Sublbtiracl Regisioes
Tmmad: atre
Result of (R N=1) - I- RN Result of (R N=1) - I>RN | 7 777"
| | (RN) = X'2FFFF’ | (RN) = X'2FFFF' |
C =1 (bytes 0 and 1 <0 C =1 (bytes 0 and 1 <0
Zz =0 (bytes 0 and 1 % 0 Z =0 (bytes 0 and 1 % 0

v-d

hOR Tostruction full- A (R2) = X'3FFrr' L (R2) = X'FFFFF’ 4-11

bit operation example Result of (R2) shifted 1 bit | Result of (R2) shifted 1 bit Load with Offset

to right »~ R1 to right » Rl Register
! (R1) = X'IFFEE (K1) = X'7FFFF'
‘ C =1 (Shift-out bit = 1) € =1 (Shift-out bit = 1)
Zz =0 (bytes X, 0, and Z =0 (byte X, 0, and
1 % 0) 1 % 0)
When BAL instruction A ) 5 8 ] » 3110 5.8 12 <t 146
ficld A is used in [ull L0111 & | OUDOUOL A Dol poso) A || Branch and Link
bits — ‘
18 bits 20 bits
Field A is bits 14-31 Field A 1is bits 12-32
(18 bics). F2ZB06BC (20 bits).

; does not regard BAL
! as invalid instruction

i . 13 are 1.

ittt e e 00 S D I O i &




Taosl+ A Y4 - continued

Notes: 1) C Latch

= 0 {QOperation result % D

< 0 |Operation result <
< R1<R2 or I

E Bit 1 1is even

OV |Operation resulr o -erflows.

S Right shift-out bi =1

Z Latch

= 0 | Operation result = 0

= (Rl =R2or I

2) NA: Next Address, (IAR) + 2 or (IAR) + 4
May not coincide wi h the next execution address (NEA)

3) The machine cycle of th s CP is 0.145 ps.

(i) Stepping to A
(EZ) Branching

The 2 nhalfwc instruction in the 2-type boundary: Value
in the table + 3

@ , @ ANT 5 ENT

Q.

4) List: The value depend con whether it is in the U-type boundary.

4n + 0, 1| 4n + 2, 3

L 6 9
ST 7 11

5) A 0.435 ps refresh time must be reserved every 15 ps, i.e., a 15 ps
instruction requires 15 435 ps for execution.

6) An interrupt requires a extra 4 or 5t.

A-12






APPENDIX B
BASIC CONTROL AND EXTENDED CONTROL MODES

B.1

o]
—
-

CENTRAL CONTROLLER

. Modes are named according to bit width.

Data comprising bytes X, U, and 1 1s defined as "Full Bits”.

Table B.1 Mode names
Item Number of bits . . . Remarks 3705-IT
. Dat f D : -
number| of full bits ata contiguration ifference 3705-11 4705 P00 page No.,etc.)
1 16 bits IN Without
¢ f Extended
PR T
[Ql .Qﬂoﬂ; kQ” Addressing
Byte O Hy?é S . :
—— - ‘ Defined as 4705] rBasic Control Mode
2 | 18 bits , ‘ IN | With Extended | B¢ mode
6711 bAUL b/} Addressing
2 . — §
Byte X Byte O Byte 1
P
3 20 hits A Not defined Defined as  4705! Extended Control
1} M T i : . !
| | las 67lo 1 67100 67| | BC mode I Mode
i | BQ(% X Bvie U vavLe i i |




D.i.2 iifferences between BC an Mode
Table B.2 Differences betwden BC and EC modes {(CC)
‘ 1Lt:mT . ! Ramarke 27pon 77 PAD
! Ttem Nifference! 3705-77 4705 BC mode 4705 EC mode e IS
No., page NO., etc..y

1 |Accessible storage 3-1

addvragang

i e [ , I
TG XUUAFFRRY TN Can be accessead. Can be accessed.
X'40000' ~ X'FFFFF' A Cannot be accessed. Can be accessed.

2 'Full-bit operation of IN 18 bits 20 bits Ttems 4-10 show
ART, SRT, ACR, SCR, examples of instruc-
ik, AR, SR, CR, XR, tion operations.
OR, NR, and LOR

! o , ) i
i 300 ] IN X'70' value 1is IN AEXC occurs when the storage | AEXC occurs when the storage| 5-10
33-214K bytes address is the value speci- address is the value speci- Address Exception
- fied by IN X'70' or more. fied by IN X'70' or more.
!FI IN X' /0" value 1s IN AKXC does not occur. '
‘k 256K bytes
C1 IN X'70' value is A | e "
ZR8 v 992K bytes
IN X'70"' value 1is A e AEXC does not occur.
1024K bytes
4 |AR instruction full- A (R1) = X'3TFFFF' (R1) = X'FFFFF' 4=7
hit operation example (R2) = X'00001' (R2) = X'00001' Add Register
Result of (R1) + (R2)-R1 Result of (R1) + (R2)->R1
(R1) = X'00000' (R1) = X'00000'
C =1 (bytes X, 0 and C =1 (bytes X, 0 and
1 overflowed) 1 overflowed)
Z =1 (bytes X, 0, and Z =1 (bytes X, 0, and
1 — N\ 1 - A}
1 =0) 1 =0)
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Table B.2 -~ continued

Ltem Item Difference| 3705-IT 4705 BC mode 4705 EC mode Remarks 3705_{I POOj
No. page No., etc.)
5 |ACR instruction full- A (R1 N1 = 1} = X'3FFFF' (R1 N1 = 1) = X'3FFFF' 4~7
bit operation example (R2 N2 = 1) = X'00001" (R2 N2 = 1) = X'00001' Add Character
Racnlt ~F (BT N1 = 1) Dovetlr ~f fp1 w1 o= 1) v Repistes
+ (R2 N2 = 1) » Rl N1 + (R2 N2 = 1)>R1 N1 | |
(R H1) = X'00000" (RL Ni) = X'40000' | \
C =1 (bytes 0 and ¢ = l(bytes U and 1
1 overflowed) 1 overflowed) |
Z =1 (bytes 0 and 1 Z = 1 (bytes 0 and | i
= 0) = 0) | 1
6 |ART instruction full- A (R N =1) = X'3FFFF' ‘(R N=1) = X'3FFFF' I 4-8 %
bit operatiocn example | | i-Xx o1’ i i - X o1’ i Aad Kegister i
| | Y. LI !
' FAN R R R U A O i/ hesulbie vl (I N~ 1)
! |+ -7 N Pe 1 RN | i
(R N) = X'00000" (R N) = X'40000'
C =1 (bytes 0 and C =1 (bytes 0 and
1 overflowed) 1 overflowed)
Z =1 (bytes 0 and 1 Z =1 (bytes 0 and 1
= 0) = 0)
7 [SR instruction full-bif A (R1) = X'00000" (R1) = X'00000" 4-8
operation example (R2) = X'00001" (rR2) = x'oooo01’ Subtract Register
Result of (R1) - (R2)~ Rl Result of (R1) - (R2)~+R1
(R1) = X'3FFFr' (R1) = X'FFFFF'
C = 1 (bytes X, 0, and C =1 (bytes X, 0, and
1 <0) 1< 0)
Z = 0 (bytes X, 0, and Z = 0 (bytes X, 0, and

1 % 0)

1 % 0)
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Table B.2 - continued

|

Field A is bits 14-31
(18 bits). F2806BC
does not regard BAL

as invalid instruction
even when bits 12
13 are 1.

and

Field A 1s bits 12-32
(20 bits).

Itcmi Item Differencel 3705-I1  4705. BC mode 4705 EC mode Remarks jﬁObw{l o
No. page No., etc.)
— 7?._.,_ i — - — ————— N
8 |SCR instruction full-bit A {(R1 N1 = 1) = X'30000° (R1 N1 = 1) = X'¥0000° 4-3
iopuration example (R2 N2 = 1) = X'00001" (R2 N2 = 1) = X'00001' Subtract Character
i Result of (RI1 Nl1=1) - Result of (R1 N1=1) Register
' ! (R2 N2=1) - RI NI - (R2 N2=1) »RI NI
{R1 Ni) = X'ZFFFF' (R1 N1) = X'EFFfFr’
C =1 (bytes 0 and 1 < 0 C =1 (bytes 0 and 1 < 0
Z =0 (bytes 0 and 1 5 0 Z =0 (bytes 0 and 1 5 0
9 |SRI imstruction full- A (R N = 1) = X'30000"' (R N =1) = X'"FO000' 4-9
Lit uperation example I=X' oL I= X o1 Subtract GKeglsici
Tormnadi at o
‘ Result of (R N=1) - I RU Result of (R N=1) - T RN R
i (RN) = X'2FFEF' | (RN) = X'2FFFF"' |
G =1 (bytes 0 and 1 <0 C =1 (bytes 0 and 1 <0
Z =0 (bytes 0 and 1 %5 0 Z =0 (bytes 0 anu 1 % 0 o
10 LOR Tnstruction full- A (R2) = X'3FFFT' (R2) = X'PFFFP' 4-11
bit operation example Result of (R2) shifted 1 bit | Result of (R2) shifted 1 bit Loaq with Offset
. . Register
to right -~ R1 to right - R1
3 (R1) = X'IFFFF' (R1) = X'7FFFF'
i C =1 (Shift-out bit = 1) C =1 (Shift-out bhit = 1)
Z =0 (bytes X, 0, and Z =0 (byte X, 0, and
1 = 0) 1 = 0)
1 When BAL instructi I L4 3L 58 12 31 146
e pan Instrwetion Lo L g Mg el
tigld A 15 used Ll lLull LULLEL )] UUDUUUY A Plpivibe s uuuthy A j| branch and Link
bits S
I8 bits 20 bits
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Table B.2 - continued

. i 3705-IT P
Ltem Item Difference| 3705-I1, 4705 BC mode 4705 EC mode Remarks 3705 00
No. page No., etc.)
12 |[When LA Instruclion A 0 508 N2 V Iin 5 8 12 y 3111y
field A is used in full] l‘O]lll R mOIOOOl A I l]ﬂl]]l RIOO]Ol A ] Load Address
bi ts N - S e e —
Field A is bits 14-328 Pits | pield A is bits 12-31" °it%
(18 bits). (20 bits).
13 L instruction full=- A |Storage U /.U i SForage :J /Iu /1 | 4-9
bit operation | dutibeoe g - | Loau
RIRNER 7 A7 A SIS e VAV Ard 4 L
[N AR P4 [ "Z/ . v . . l AR p[ . | "
/////‘ N C ////// B ¢
y 6/,_4M,_wowm_aW,h ‘ B P l i
6 70 70 7 0’70 70 ]
v BT s | ¢ /=[x 3 1 ¢ |
P [ —— — — BUS——
Bytex Bytel RBytel Bytex Byred Bytel
The upper 14 bits of the 2 The upper 12 bits of the 2
halfwords are ignored. halfwords are ignored.
14 [ST instruction full-bit A Storage 0 70 7 |Storage O . 7.0 7 14_12
operation : address L A L |address i L % Store
/ o 4 . - y e g ] i
7 b C 7 B ¢ |
A s QR — 1
viio 1 o] SRR AU S
N | e la l o e ]
et g ey T——V—J T
Byt ex Bytrel Bvtel Bytex Dytel Bytel
| Tiw wppos 4 bits o0 the 2 The apper 12 Bits of the 2 !
! R VIR Vi S P N R TYER I PRI PR TSR ST I :
Houbtes Soo Tulle 1.2 fod [ : ol O " !




B.1.3 Mode Switching Instructioa

QUTPUT X'78'

00 0L 02 03 04 05 06 07 10 11 12 13 14 15 16 17
] 1 I

1 L 1 1 | L L ! i ! 1 ] !

| L

Force Modifier Bit 2

IR Force Bit

j IR n
i .
‘ -—-> Reset EC Mode
— > Set EC Mode

Fig. B.l CUTPUT X'78"
(L Set all other bits to 0 for EC mode set or reset.

(2) Set all unused bits to 0 for force check.

(3) Time chart

1



nal

l ol

LPL Phs se E__,’f__.‘_..(f_.... T
: Praééam level 1
. | ' — D S . -
Instruction ; g Exist
execution ecet IPL L1 Set EC Mode

giix 77 -0.0 OUT X 78 0.0
1 L]
e |

Chiunge t EZ mode in this
pe-iod o disired.
: BC
o >’ EC
2

Automitically set 'o BC r
1?7, phase start: it t

« Pow=2r on

. OUT X'79' bit 0.! exec:

. Panz2l RESET swith <o
« CA receives WIPL cooma
« Panal LOAD switch on

« Mzchine check caises ¢
Set to EC mode wit: prog
instruction and th2 last
Restiictions of EC/BC ot

mode :

Central controller: VNor:=

Each adapter: See

instruction

5de when IPL phase starts.

2 “ollowing conditions:

tected in other than IPL phase

EXIT instruction.

each adapter specifications

Fig. 3.2 1IPL time chart

am L1 caused by the IPL between the first

.rztion immediately after switching to the

3

[$2]



B.1.4 Programming Notes

(

) The operation is se: to BC mode after the IPL phase (BC mode even

—

after R0S execution). The OUT instruction in the Set EC mode can be

executad only once during L[nitial Load Program Phase 1.

(2) Use the Reset EC mode for diagnoses only (do unot use in mormal

operations).

(3) Execute the Set IPL OUT Instruction when the dump program is

completed and programs will be restarted.

(4) General register bi:s X4 and X5 data cannot be transferred or
retained between the BC and EC.

a. LA instruction in EC X'C0000' — R1

b. LR imstruction in BC Rl —-=R2 (R2) = X'00000'
¢. LA instruction in BC X'OFFFF' —RI1
d. LR instruction inm EC Rl ——R2 (R2) = X'OFFFF'

R2 bits X4 and X5 become '0' (not '1') as a result of d. when

executing instructicns from a. to d. in this order.

B.2 TYPE 2 COMMUNICATION SCANNER

Input/Output instructions n BC/EC mode

BC mode IN X'40' format o
0.0 0'10,20'30.40'5 0_60'7 1O LY L2 1.3 1.4 1.51.6'1.7

k] T

OUT X'40' format T T T T T
0000|1L 0lX X|A A AIX[X X X
|

|
’/CS ( LIB ”OLE "

t"O A 3! ”0 Iy 7ll

0

i
i
!
|

Fig. B.3 IN X'40'/OUT X'40' format
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B.3 TYPE 2 AND TYPE 3 CHANNEL ADAPTER
Table B.3 Differences between BC and EC modes (CA2/3)
Item ;t . . 1 R g -
No. em Differencel 3705-1 4705 BC mode 4705 EC mode emarks 3705-II POU
page No., etg.)
1 |Control word (CW) A Composed of 2 consecutive 10~5
formats words (64 bits)
1) Format for IN, OUT it Sl . Sl X
and OUT STOP 01234 1314 31 | X —— x
TT i 0123 4 19 20 2973031
Count Dara Address| T T L 1
I l ‘ L.Flag Tgnt)red
l = Command Code L—— Command Count
code
X —mm—mm— b
32 43 44 63
Tgnored Data Address
2) Format for TIC i h STp R —— x0
01234 13141516 pa| P
T[ Nl 234 31
] SEde el
Tgnored Hext CW ‘
Chain Address o Chain lgnored
Le T1C Command Code TIC Connaad Code
000K —=—~— x0)
37 - 4344 “7{98 62 63
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Table B.3 - continued

Ite
No.

2

Remarks 3705-T1

roo

_page No., etc.)

B-25

" Item Difference| 3705-II 4705 BC mode 4705 EC mode
INPUT X'52° A Byte 0 bits 0~ 5 Byte O bits 0 ~ 3
: These bits are U. ¢ CSAR byte X, bits
4~ 7,
Byte O bits 4 ~ 5
i : These bits are 0.
L INPUT X'58" A Byte 1 bits 6 ~ 7 Byte ! bits 6 and 7

: CSAR byte X,
bits 6 ~ 7.

: CSAR byte X,
bits 6 ~ 7.

Programming note:
Ignore this bit.

Note: See Table 2.1 for symbols in the "Difference' column.
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APPENDIX ©

INTERFACE CONTROL WORD

OUTPUT
Instruction
INPUT
Instruction
Icw
« SBC
» SVR :
¢ QOVR ¢
« MCK @
« CD .
« FDR @
« PG :
« PAD ¢
« CTR
« LLS ¢
. DRQ H
e L2 :
« PRO,1:
« NRZI °*
« LNG
« LCL @

OUTPUT'46"
L '
OUTPUT'47 OUTPUT' 48"
8;? 0.4 OUTPUT '44° 1.7 1.0 OUTPUT'45S' 1.7?.60.7 1.0 OUTPUT'46'1.70.60.71.01.10.41.3 151 170.0 0.40.5
Pt 4 . + + + ! I % i i —t + + -+ : i ! 4 . +
g t ourpurtase
0.0 o INPUT'48'
0- INPUT '44 1.70.0 INPUT'45" 1.7 0.0 INPUT'47 " 15 0.40.5
SCF
‘000102 03 0405 060708 '09 '10'11'12}3 '].4 15 16'17 .18 .19 20 '21'22 232425 26 27 28 29 3031 32 3334 35 3637 3839 404142 43 44 45 4647 48 49 50 5152 53
s|slo|m|c|F|p|P T T 1.l [F[® —INT
L|L
L
2;\}/{21)0(;3 PDF LCD PCF SDF CTR LRbéSzPRVE RSV N ¢
R 0,1,2,3,4,567[0,12 3{0123][01,23456789[012[sjq|y[V|"|0L]|T7]012 345 6[GIL
(*1) (*1)
Stop bit check/receive break/abort (SDLC) SDF (Serial Data Field) PDF {(Parallel Data Field)
Service Request ) H r
rvae equ f47|Set mode ACU Other than ACU
Character Overrun Underrun i Ao - -
0 I IR Send mode Receive
Modem Check 1 ot Send mod node
Carrier Detect 2 SDC ! CRQ 0 SD7 RD7
Flag Detection (SDLC)/Disable Zero i 1 "6 " g
Insert Remembrance (SDLC) 3 WRP | DLo 2 "5 " g
Program Flag 4 ER PHD 3 " og "oy
Pad Flag (SS)/CD Detection (SS)/ > SYN DPR 2] Diei - "
Disable Zero Insert Control (SDLC) 6 EXT DSC Digit No. 8 3 3
Ones Counter (SDLC) ]10 bit long space 7 ' ACL 5| Digit No. & ) " o9
Last Line State (SDLC) counter (55) 8 0sC0 . RCI 6| Digit No. 2 n 1 1
Display Request 9 0scl1 i 7|Digit No. 1 "0 "o

Level 2 Interrupt Pending
Priority 0.1
NRZI Control (SDLC)

Long Space Bit—Long-space (10 bits) Supervision [

CS2 Local Test

ON:

-

10-bit space supervision
OFF: 1-bit space supervision

]

c-1/c-2







-

p-_—

LCD (Line Control Definer)

PCF (Primary Control Field)

LCD Definition

Remarks

Start/stop 9/6

Start/stop 8/6

Start/stop 8/5

ACU

Start/stop 8/7

Start/stop 10/7

Start/stop 10/8

Start/stop 11/8

Monitor SDLC FLAG

SDLC 8 BIT BYTE length |

!_

N

Not used

Not used

BSC EBCDIC

BSC USASCII

mlolalw(»|jw|lo|vwloonjw | srlw|Nw=]O

BSC SBI etc.

Speciliiea
“L.. ntre 1/ Q1
by vua el

Feedback Error

Data in
errors, etc.

Start-stop Synchronous SDLC ACU
0 |No op .No op | No op No op
1 | Set mode ' Set mode Set mode
r
2 |DR ON ‘DR ON DR ON
supervision supervision supervision
3 |CI/DR ON . CL/DR ON CI/DR ON
supervision supervision supervision
4 SYN supervision | Flag supervision |ACL, DSC, PWD
(ignores DR) supervision
5 SYN supervision | Flag supervision |ACL, DSC, and
(supervision DR) | (supervision DR) |RCI supervision
6 [ Flag reception
7 |Reception Reception INFO reception
B8 | Transmission | Transmission Transmission Digit valid
(initial) {initial) (initial)
9 | Transmission i Transmission Transmission
(normal) (normal) | (normal)
A | Break ' Transmission ; Transmission
Ll diioBha i a -l u NN TTH - RGN oAbl
B jTransmission _
inversion setup
C { Transmission | Transmission Transmission
inversion RS i inversion RS inversion RS
OFF EOFF OFF
D | Transmission | Transmission Flag
inversion RS ON !inversion RS ON | transmission
E | Transmission Transmission Flag trans-
completion completion mission
RS ON RS ON
F | Disable Disable Disable Disable

Note: ICW bits 40 and 45-51 are not used.

Fig. C.1 ICW
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