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PREFACE 

This manual describes the differences between the IBM 3705-II 

Communications Precess< c (CP) and the Amdahl 4705 CP. It is 

assumed that the readei 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 
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CHAPTER 1 

DIFFERENCES IN HARDWARE FEATUF~S 

• CSl (Type 1 Cormnunicatton Sc inner): Not supported. 

• CAI (Type 1 Channel Adapter) Not supported. 
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Fig. 1.1 4705 Logic block diagram 

(Maximum configuration) 



CHAPTER 2 

CENTRAL CONTROLLER 

This chapter describes the d fferences between the 3705-II and 4 705 wi t'.l 

regard to central controller 

Tab Le :.2 .1 Symbols in "Difference" column 
(in Table 2.2, 3.1, 4.1, 5.1) 

S~ol 37C5-II I 4105 I . _______ D_e_s_c_r_ip..._t_i_o_n ____________ ~·~ 

The function is supported bv 4 70 · but not b·v 
3 7 05-II 

A x 

>------+--------+---·--·-t-

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

IN 0 
4705 

~-2) 
The 4705 function is equivalent or includes :~e 

3 7 05-II function. 

370' -II 
IBM software * can be used in the 4705 
(compatible). 

>-------+--------+---·--·-+-
I 0 

: 

The function is supported by the 3705-II 
but not by the 4705, or the definition is 
different. 

*: The term "IBM software· indicates the following program categorie~: 

EP (Emulation ?rogra t) 

NCP (Network Control 'rogram) 

PEP (Partitioned Emul 1tion Program) 

2-1 
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N 

Table 2.2 Differences between J/US-11 and 470~ with regard tu central controller 

-

! 47Cl'i ! R~:ar~s 37 5-1; POO ··' 
I J page''°'' etc.; i i Differ-! -., - t 1 

I ' i 

Item! Item j_:~ce 1•
1 

-·· 

No. L 

; -·[ 1-J Storage j 
1 i Ma-i~ tora-~e cap~~i~;-\i:N-·-, 

" ~ .. : • .. I 1 'JV hirt"0c-
I I . 

I 64~ hvtes 1 I 
UQ.:>L~ .._U.t"\.4'-~'-'J 

Expanded capacity 

Ma:...:imuu 1:.Jp:3,_- i ry 

I '°) r°)U 
\. J4'.r\. bytes) 

J2K bytes 
(32K bvtes) 
2SAK hytes 

i •~ccv 
, \L~U~ 
i 

1- -- ......... ,... \ 
U .Y Lt..:- .J "' 

64K bytes 

~ 1 -)y i-.~,+-c.c 

Note: TI1e maximum 
capacity 
differs by I 

Values in parentheses 

are those that can be 

!read by IN X'70'. 
I I . I moo p 1 . 

J_____ +-·--\ ---+-----· ··-~-- --~--- . ----· 
? 1Fu11~~b1t configuration 1 I ) l 3-1 Storage addressing 

I (data composed of bytesi I I \ 

I
X, 0, and 1) ., 1 j' ' 

16 bits (byte X: IN !without extended j 
!Nothing) 1 1dJ1.hessi11g 1 fDcE~ed ::!.~ ''705 1

1 
l . • , 

• ! . tiasic contro1 moue 
1 18 bits (byte X: 1

1 

IN 1With extenrled ad- [ BC mode 1 f 

2 bits) ldressing j> I J 

20 bits (bvte X: I A , Not defined ! De fined as 4705 , Extended control mode 

4 bi ts ) , I j \ ~ C mode . R \ 

3 

~ 1 ~· ~ee Appendix ~ 

~~~:r~o t ion ~~eo:~_:: 
1 

- _ [ ___ ~- - _ See Appen~~ •_ -[;;::2-F£g-;;-~~-4. I 
4 ' IN X '00 'o lF' i ' , - j- -

!Bit X.4 ~ X.5 I A I Not defined Not defined Bits X4 and XS of 

each GR 
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Table 2.2 - continued 

Item Item Differ- 3705-II 4 70S BC mode 
No. ence 

s OUT X'OO '\. lF' A Not defined Not defined 
Bit X.4 '\. X.S ' -· --- __ ,,_ ------------

6 IN X'70' 
I A I No r- <l e fi n e d I No r d P f i n e <l Bit 0.1 

~l?- ----~-+-IN X'70' Not defined I Not defined 
Bit 0.2 

-- --- - ---------------

7 IN X' 71' 
B'tX''V" A ~~ . .-, t ~ '° f i n "rl I ~J. -. t- cl 0 f i n .~ rl I l •• " " ..• _J l . 1 · "-· . . L .. 

8 Im x'74' I ! 
I j} 1 t x. 4 ·1,, x. ) A I Nol ui=lutc:u i~VL J~11.llt.:U 

-·--- ! 
9 IN X'75' 

Bit X.4 '\. X.5 A Not defined Not defined 

IN X'7S' A Not defined Bits XS and X6 
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 
Bit 0.6 '\. 0.7 .----

0.6 0.7 Description 
0 0 Not defined 

0 1 MS type of 
this CCP 

1 0 Not defined 
1 1 Not defined ,_____ __ 

Nr•'>': Br'-~ B'lSi<" C'nntrnl; Pr' - Vytrn~r~ 0nn~rnl 

4705 EC mode Remarks 3705-II ?00 
page No., etc.) 

Bits X4 and XS of 
each GR 

_ ___, 

I 1024K bytes 
·B-37 

512K bytes 

----

B-37 
Rits 0 and 1 of 

I digit A 
! 

J 
I I 

' An 

l)l L::i A•t dllU AJ Ul I J:j-Jo 

L_.l\L\. 

Bits X4 and XS of 
LER 

Same as on the left 

Same as on the left 
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I I tern j 
I tfo. I 

1 
Item 

l.l'l.1.7 

I 

Table 2.2 - continued 

r -- -r-------------------1 - --------- -- -,------------ - l 

IDiffer-j 3705-II I 4705 BC mode 4705 EC mode l~emar~1 5 37 o5-II) -·POOi 
eilt,,..t,,.;'. 12:'-. _,...., nt-r, 

A Not defined Syndrome bits 0 '\.. 6: Same as on the left II 

Indicate the error 
bit position in code 

! l,,,Y1~en-1 bit err,.=irs I 
: : f ncciir i.n MS. l l ~I 

10 I I~ X' 7~' _ 1------- ~i R~-mote Prag-. ----tFocu _________ 11s~-;e -a;-~n the l-~f-~--B_:-33- (-1<) ----- -----

Bit 0. I I I lm1cler L1 1 · ·-~ 
--r --. Rem-;;-te -P~og~-----t FDC L3 1 Same as on the left B-38 (*) 

_ IBit 1.1 i I I loader LJ I J I I 
f_____J.--------------+--------+ -----r-------------------+-

1 
lL i lN x' IE i ' : i 'I I 1J -'tO ' 

•n:~ 1 ~ ~ IN,-,.- .~nFinn.l 11-hit ,-,,-,-,--q- Tl (F('(' lls;im;-; ;ic; nn thP lPfrl I 

I l
"'L '·J 1

1

· .. 1··-· ·--·-···- icorre:te~): Ll inter-\ I I 
I rupt indicates 1 

I I ! ! ! occurrence of 1-hi t ,! J I 
I I I I error 11 ! I 
J Bit 1. 7 I A ·-rN~~--cl~-fir~-ed ----- Proeram trace Ll: II I 

I
' 1' 1' 

1

: Li inLer·~upt ucc~rn 1'1 i I 
_ at each instruction I I 

I 
_1~7F' ------t--J--------1execution in L2-5. :J B-4 l ----1 

.J I ~~t"0.5 i A f Not defined ANS L3: L3 inter- 1

1

· Same as on the left 
I , I r·t1pl· ,, 3U~";j hv AtJ" 
I : ' l ... ._'" ·~ ~ ,... ·~ J w....._, -.J I I I 

j I I ! signal from 
1
1 I 

l 
I I I external device. I 

------------------------, ___ ---L-----------------t--- --- ------ -------r--- ---f--·-

14 ~1~ ~ :_;~~-x. 5 -- --- _J_A _____ ) ~ ~ t dd i neJ - -- ___ _J N 0 t _ _':1~ [ i r:_c:__ J _______ l DR_~ it x~---~~~1 B-

41 

~ ~ l ~un"\ u ! ., ,.., • 1 ! t l 1 11 / 1 
l) l u i A IL l i I : I J)-4 1 

, . X ') , - , l- - . ' .. - f ' 'r.n 2 l . .• ' X' I I Bit X.4 '\, -··- I A i Nor oe l ned 1 l~OL dl0 .11u~o i uri. ui.t h 0

·f -._, J , 

I I : ! i I 
' -~-~ - - - --------------~---- 1 • ··-- -- "-· - .,------·--·----- . ______ .. __________ --~--~--- ·---~-~~-~-..L.~----~-------~-~--- __ __, 
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U1 

T tPml 
No. 

1 tem 

16 I OUT x f 73 f 

~it X.6 ~ X.7 
t---

l 7 ll t XI 7 7 I 
it 0 .3 

I 
I 

I Bit 0.4 

!Bit U •. ~ 

I 
I 

-1-a·h~JT XI 7 
' Bit 0.0 

Bit 0.1 
Bit 1.0 
Bit 1.1 
Hit 1.2 
Bit 1.5 

Bit 1.6 
I 

---+---- -----
19 I OUT x I; 

,Bit 0.3 
I 

2o ·1UlJT X'7 
Bit 1.0 

I 
L ___ L ____ _ 

8 

-- -------------·-

9 

~-----

E' 

D-i ff er-
ence 

A 

A 

I 

A 

A 

I 

I 

A 

I 

Table 2.2 - continued 

3705-II" 4705 BC mode 4705 EC mode Remarks 3705-II -POO 
page No., etc.) 

Storage Key Address B-41 
Not de fined Not defined SKA bit X6 "' X7 

B-41 
Not defined Reset ANS 13 

- ----- ------

I Not defined Set ANS Busy 

Not de fined ) Reset ANS Busy ) Same as on the le f tJ 

c" .. LI"-• _.f._ ...... U ~.... Ll....I.~ .._ ... r I 
im:o nu:;y; ~1gnd1 

t-A ;r..,.-l~ro"'.llt-n AMC 

execution to 
external device. 

B-42 
Set EC mode 
(Extended control) 
Reset EC mode 
MS force bit 
LR force bit Same as on the left 

Refer to POO, IR force bit 
13705 II Force modifier 

bit 1 
Force modifier 
bit 2 

B-43 
Set FET 

Not Diagnostic mode defined Not defined 

B-49 
Not de fined Set mask bit for 

Same as on the left ] bit error Ll 
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----·--- ------- --·- -------·-----· ---

I tern 
Ho. 

') 1 ! ("\fT Cf' 

Item 

"~ t -, ..., I 
~\. i J.. I ._ J. I ~~ ~ ~ " 

I Di ff er-/ 
/ence i 
j i----, 

I I 
I A : Not 

fable 2.2 - continued 

·:s I 1~ 5-T I 4705 RC rnodP 
_l 

I 

! 
de tined tor 

4705 EC mo.Jr-

--i 
R(•marks - =-.-;I -- POO I 
r,~o' ~- r· ' ' .. t:J l . ~ ,... • - c: .. ~ . I 

---i 
0-4~ I 

I 
I L___[t_1_._u~--~~- I I __ L__·--~-· 

I Reset 

-~--~_l l bit 

mask b1t 
error Ll 

Same as on the left 

.. ~ 
*: FIX; for CP diagnos1s as additional functions~ r;il,._ -

I !Ir' FD(; h ArdlJd r. 0 i ,-. r- ~ r f .:-i r·,::.. 1 .:. t Li:;: S"4Hl~ -:! "-' t h [it {' i t r-~ ·~ FP1. 
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CHAPTER 3 

TYPE 2 COMMUNICATION SCANNER AND LINE UNIT 

Ttns chapter describes the differences between the 3705-II and 4705 with 

n·g_ar<1 ro Type L Connnunication scanner CS2 and LUT (Line Unit). 

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

Item 
I tern Difference 3705-II 

No. 
4705 

l Local storage IN 96 words x 48 bits 128 words x 54 bits 

-----2-t~ine addre-ss of line 

(46 + 2P) 
+-- -

IN 8 bits 7 bi ts 
I address bus 
I _._ -------r---------: 

96 i . N11mber of line IN 96 
i addresses scanned 

·- ~ . '• -·-··-~--

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

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

7-1 Local Storage 
(51 + 3P) 

7-3 Scan Addressing 

7-3 Scan Counter 
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Table 3.1 - continued 

l l -------- 1 ' I 
~I I I ---- -- I IJtPmi Item IDi.ff~reu.::~I 51u::i-_i_j_ I I. In. i;: 

'-ti VJ 

I 

No. I i l 

4 IScAn limit example I IN lwhen the scan limit is B'll', I When the scan limit is B'll', 
I a : /1 ri1~1es rt~ many addres~e:-1 ar~ ~ B ~i.E1e~ d~ I:FlI!Y :1i.~i_lft_:s;; .. ->:; ::tr-~ 

i --+ -------~-
5 jScan limit list 

-·-

IN 

I 

I 

I scanned as wi rhour rhe scan i scanned as without th~ scan 

!
limit (96 lines). I limit ( 9G lines). 

up;~~-1-~:;b-~~-~f-- I~te~f~~-;-l-Int~rf;~e ---,I Scan I 
I scan I interfaces addresses ! addresses !period I 
1 limit: scannc:J scanned ! not scam1e:J !Cµs) 1 

t J '7 rl C: T T _j__~---r l 

I -~' uJ-, .L I I i 
I "r"-, r-.1" ,,, ....._ ~. ,.,,.....,.,~,,.1 l"tr"\ r 1 

1 uu 
1 

::iu 11uu1 u1-r· 1L1D1'-VI · IJ.JJ,u 

I 1 n I L.A II T TR1~ .. 1 Arlrlr (h,J<' T TR.';'\,f, 7(). P. 
I .. -- ' - 1 •- ..... ~ - I -- - - ... 1 - -~- -

I 
11 I 16 II i LIB1 I II ,LIB2'1>6 25.6 
0 1 . 8 Add r Orv 7 , L 1B 1 Add r Brv F , L IB 1 12 • 8 

! I and 
i 

I 4705 

I Add r Ch·F, LlB2-6 

00 
I 

9b 
10 L. 8 
11 I 16 
01 i 8 

Addr 

" 
II 

Addr 

GvF:~~!i~~i Ad~r 
,LIBl I " 

Orv 7 , LI IH I Add r 

I~~~. 

OrvF,LIB5rv6 
, LIB2'v6 

8rvF, LIBl I 
0n,,r• T TH"J'\.f) I 

, ()C"' , 

LOJ.1 

92.5 
23. 1 
11. 6 

I ' 
I • _.,~ - • .._ • .._ ' ..... ~----- ~ i 

~--1-- ·-·------ ---·- -- "---· 1------ -
6 !Scan period of i IN 

Address substitution! 
I : 
I l 

-----!U,6~ µs ----

1 

12. 8 µs 

! 

I 
I 

I I i 
_L ________ L ____ -·------------------------------1~----- ---·----·. 

Note: See Table 2.J for symbols in LLe 11 Difference 11 colurun. 

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

7-3 Upper Scan 
Li ml. l 

7-4 Fig. 7.2 
Upper scan limit 

l ---

T-7-"'+ 
I 

I 

Address 
substition 
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Table 3.1 - continued 

Item Item Difference 3705-II 4705 Remarks 3705-II 
No. - POO page No., etc.) 

7 ICW IN 46 bits +?parity hits 51 bits+ 3 parity bits ,7-5 Interface 

8 l~CI/' Inpu;!Ou tput 

(96 ICWs) (128 ICWs) I Con tro 1 Word 
----" ~ --~-·--~~-~ -------------------r------------------· . -

IN Input X'44', X'45', and X'47' Input X'44', X'45', X'47', 11-s ICW Modifica-
1nstruct1on Output X'43', X'44', X'45', and X'48' Output X'43', tion 

X'46', and X147' X1 44 1
, X'45', X146 1

, X147 1 

l X148 1 

--- -

9 llLVJ bit 3 (Modem 
I 

IN 11. DR Off l'LF X'S', 'X7', 11. DR Lltf PCF X' 5' , X' 7' , , /-b 1:11 t J Modem 
check) I X'8 1 ,X'9 1

, X'A', X'B', X'8', X19', X'A', X'B', Check 

I I I X'D' X'C', X'D', X'E' I I 
IN 12. CS Off PCF X'9', X'A', j 2. CS Off PCF X1 9 1

, X'A', 
X 'B', X'D' X'B', X'C', X'D', X'E' 

I 3. TTY echo check detection 3. None (Not supported) 

10 ICW drawing IN Fig. 7.4 See Appendix C 7-7 
Fig. 7.4 Fig. 7.4 

11 ICW bits 34 '\, 36 IN Used as SDLC counter. 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 SDLC. Used by the SDLC, and the 7-8 
start-stop 10-bit ICW Bit 37 
space counter (ICW bits 
34 '\, 37 are used) . 

I------------- ------------------- +-· - ~- - - .. -·----·------···-------·--- ·-- -r.---·-. ·- --- ---
13 ICW bit 39 A Reserved I Does not set ICW bit 3 

1
7-9 

(Modem Check) when this bit I ICW Bi ts 39 '\. 40 

I 

. is 1 1 1
• Sets PCF = 9 even 

I 

I when PCF = 8 and CS ;, OFF. 
I 
I 

Note: See Table 2.1 for symbols in the "Difference" column. 
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T;ihle 1.1 - conrin!!Pd 

I tern!' 
No •. 

14 I lC\J 
i 

l tern 

bit 52 

~1 s ,rcw L; , 53 __ _ 

I 

' i ----ui-f CD-state X' 1 ' 

I 
! 

I 

I 

I 
I 

I 

17-r CD state X' E' 

I 

I Differencel 

I A I None 

1-
1 

A I r;Uile 

i 
I 
I 

A --lRe~erve<l 
I 

A Reserved 

-~7US-II 

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

L; ,I l)) 

i Specifies l-bit/10-bit Space 
detection tor receive ureaK. 
1: 10-bit space supervision 
0: 1 bit space supervision 

({ ,..~ j; I . ' i: <'-

page No., etc.) 

7-9 

i Se t5 t0 CS2 wrap mode _.,.,_ --. 
Wl1Cl1 ! '-- () ' ./ 

Lliis Iii L is i. 

Data is looped in the CS2. 

Start-stop 8/6 bit control I 7.9 
This state is for start-stop j LCD Stcite X' l' 

interfaces with an 8/6 formatj 

I .~ ~hat is ,_ ~ start. ~ i : , o data; 
l bits, and 1 stop tntJ. I 

When a character is sent to 
an interface, the 6 data bits

1

. 

must be placed in bits 2 ~ 7 
_,c '-'-- nnv c.: _, _J ~..-. ..-.\~~-~~ . 
U.1. L...llt;:;: l.LJJ.. J...L..C:J...U a..:> U11VWL1 I 

below. Characters received l 
from the interface are in the! 
same format when the scanner ! 

requests a character service 
interrupt. 
PDF bit positions 

0 1 2 3 4 5 6 7 
Character bits 

I c 
Enables BSC with arbitrary 
5-8 unit SYN codes specified 
by OUT X'48' 

n n X6 X5 X4 X3 X2 Xl 

I I l _______ _l 

7.10 
LCD State X'E' 

PUU' 
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Table 3.1 - continued 

I tern Item Difference 1705-·II 4705 Remarks ( 3705-II PO 
No. page No., etc.) 

18 LCD state X'F' I See 7.10, "LCD State X'F"'. 
1
Sets LCD~ F when Set mode/ 7 .1 0 

I I i / transm1ss1on/reception j LCD State X' F' 
I specification error for 1 i np i 

I 
I address or data in bus pari tyl 
~rrors are detected. 

---·- -·-- -r --1w selector bit--

1 

wi~h;:;~data-~ate se lee to-r--17. i[ __________ 19 PCF state X' l' I With data rate 
bit PCF State X'l' 

20 I LCD J A /Reserved 
- I ..... - -- - ----······ ------r--------· -------- .. ----state X' l' Start-Stop 8/6 7.11 

l --t-------J---·-··· -- ----· ---- ________ j__ _____________________ J ~-c~-~~_:-~e -~~;~- __ 
,{_ 1 I !'Lil "l d le A Jc. I l.1..o . .Hl~lJ.11.~.:)1-GU ~umpi.~ll.ull i'\J Ui~ 1 J • .i.L 

l nf"l T:' r .,. . 1- 'VI flt 

..:i. j .l.'I l,_, L. u~eu 

---t-~-----------------------~~ o_"l L ~ \.-=-~~---
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 
(SDC) SDF Bits 0 'V 2 
Reverses all transmission 
data polarities by setting 
this bit to 1 in Set mode. 

24 Feedback Check caused I . Se ts 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. . Se ts to Feedback Check by 
I 

setting SDF bit 6 to 1 in 
Set mode for the LS only 

i [or business machine I 
clock control. 

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

I I temf i . I · ----! 
I No. I Itc!'.l : n1 ff<e>rr>nr,-,. ·nnc;_TT 1, 7 nr:, [Remarks ( .·nos-11 

I [ I page No., eLc.) 
POO 

25 ISDF bit 7 in Set mode I I !See 7.14 SDF Bit 7. ,Not used ,
1

7.14 
. SDF Bit 7 

; ----------- 1 IN !s"'e 7.14 and Fig. fi.4. 1 1Jnn"1~Pss:irv 1 7.1 1; 

I ! 

I _j Clock' 
A Not used Used I 7 .15 and 7 .16 

I I/O ~rograr:iming 
I j 1 .rnns1dc>r'lr10n" 

POWER 

t 

Ilusine~~ Mac1:i!1c 

I 28 !ACTJ Line Set r-- IN !Line Set 1E I LS - NC1 t 7.i6 

I J I I j i Autocal 1 Intertace 

I 

I 1 ' ____l Opc:ration 

--291 ACU Interface Feed- - ---I-----1 Se-~--7--:1-7-''SDF -Bi ~s-2-~~d 5'' IN~~~--------- 7. l 7·-----------------

1 I back Check I I \ I SDF nits 2 and 5 

L_____ L_ I t1 --

3 o IAcu Interface SDF r--~---TNot used --- ------------- -~DF bit 8 R 
--i------------------

'I bit 8 
1
1 

1 I ti on (r~CI) 
1 nd i ca- I 7 .1s 

I I Indicates that retry call 

I
IN _ ~ ~s possible. 

6 I 8 (Input X'48' and 

, I lnput X' 4D' are added.) 
-------+------- ·t-- ------------------- ---- -----------------r----.. ·------------ - -

IN IThe ones counter, last line As stated on the left and 
state, and NRZI control bit the ones counter and last 

31 Number of Input 
instructions 

INPUT x I 47' 32 

the start-stop 10-bit space 

I i 

l

arP used by the SDLC. line statp are also used as 

supervisory counter. 

I 
I 
I 

Note: See Table 2.1 for symbols in the "niffere11C'.e" column. 

I . 

i :;Dr Bi ts B and ') 

i 

_J 
! 7 .18 
I input lnstruc 

- I.. - - - - - -

7.19 
INPUT x 'L, 7 I 



!.,;.) 

I 
-...J 

' 

Item Item Difference 
No. I 

33 INPUT X'48' A Not used 

I I I 
I I I 

Table 3.1 - continued 

3705-II 4705 

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 

1 

tha: is set in :he ICW input 

1 
register. The interface 

j ~~~r=~~~~~ ~~~~~~~R selects j 

IRefe~ to I/O Programming 
Considerations for conditionsl 
that set the ICW input regis­
ter. For an interpretation 
of these bits, see the 
Interface Control Word 
Format. 

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

7.19 

34 OUTPUT X'40' IN See 7.19 "OUTPUT X'40"'. • ICW: 51 bits 7.19 
' • INPUT X'48' and INPUT X'4D' OUTPUT X'40 

are added. I 

• 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. 

I 

L---...1.-----------.l-----_.J,_------------------- i --·-'"""' ____________________________ _l ___________________ _ 
Note: See Table 2.1 for symbols in the "Diffen'nCP 11 column. 
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ta rite 1. 1 - continued 

I I 
Item I I In· ff I .,... ~. I 7oc Re.marks (~-<:r_1~-I~ , tern i erence :: ~'"·-Ii '+ , •. ,._ No • : I I Pat:.· ti' .· • ' "' ' . 

35 I OUTPUT x I 48 I A , Not used 

I 

I 
I 

I I 
t---L--

, OUTPUT X'48 (TCW hi ts 52 anrl 1 7 .20 

I .~.3 '. . . I 111u; 111sLrucL1on 1s useu lo 

set the state of ICW bits 52 
and 53. The interface 
address in the ABAR at 

! execution time selects the 
proper ~canner and the 
associated ICW. For a 
detailed interpretation of 
these bits, see the Iuter-

I face Control Word Format 
[ ul Lli is cliapler. 

1 NonP 
-~---· 
I 36 I SDLC PCF x IE I Same function 2s PCF X'D' 7 . 2 l A 

I 

I 
J 

I 
I ---··-·-- t--·~-

37 IS ee items ' 
Provided with the following 

ICW Bits 34 "-' .16 
ICW Bit 44 
7.23 
PCF State X'9' 

17.23 --

POO 

!Diagnostic Functions 
45 "\, 48 

I (1) Diagnostic wrap 
(2) Modem wrap CS2 diagnostic functions: 

I . • . I Diagnostic Function 
I 7. 2 3. (1) CS2 wrap 

I I See I I I 

I 
I I See items 45 "' 48. (2) Diagnostic wrap 

~~Di agna,,ic wcap . --+.TPUT X' 46' 

(3) LUT loop 
These cannot be used in the 
ACU interface. 

---------
test OUTPUT X'46' i l. '23 

I A Byte 1' bit O: This bit is 0. Byte 1' bit 0: soc (ICW Diagnostic Wrap Test 
bit 26) This bit must be 
set to 0 

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

Item Item Difference 3705-II 4705 Remarks <37 o5-rr POO 

No. 
page No., etc.) 

38 (Continued) I Byte 1 1 bit 5: Data Rate Byte 1 bit 5: This bit is 0. 

Select (ICW bit 31) 

1-- This bit may be 1 or 0. ---+-------- I _________ _ 
39 Modern wrap test I Used I None I 7 .2L1 

I 

Modern Wr~~ ~-e_st 

40 CS2 wrap A None CS2 wrap 7. 23 
Loops one arbitrary transrnis- Diagnostic Functions 

j 
~~ _ _.,. 1~ .... ~ ......... ~ O'T>..,,.,.,., t-l.,.,.,n ,-._....,.,...., 

Note: See Table 2.1 for·syrnbols in the "Difference" colnrnn. 

I_~·-~·: _,,f.· ! - .... 'T'h; C' F.,T"" .... t-.; ,..,,.,.... I 

id~es not affect the lines 
'without CS2 internal loop 
specification. The CS2 
internal loop is specified by 
OUTPUT X '!18' 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 modern information 
(CD, DR, and CI) are 
forcibly set to 1. The CS is 
set on when RS is on, and 
off when RS is off. 
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! 
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0 

Item 
No. I Item 

4i LUI loop 

Table 3.1 - continued 

IDifferencej 3705-II 4705 I
. Remarks 3705-II 
paeP No .. Ptr,) 

I 

A 
,- --

None LUT loop I 7.23 

PUC 

Loops all lines in the line !Diagnostic 
set with the LUT LOOP switch 

1 

Functions 

I I 

i i 
T I 

421 INPUT X'40' I A Without EC mode 

I I 

43 i INPUT x I 43 I 

I 
IN I R.6 

I From byt: 0 ~it ?. to 
'byte 1bits4'V1. 

I 
I I I 

i _ L __________ J I 
Note: See Table 2.1 for symbols in the "Difference" column. 

on the operator panel. ! 
This f1inrtinn sim1-!ltaneously 
loops all lines (cannot loop 
specific lines only). 
Transmission speed is selec-
ted by Oscillator Select 1 

1 anJ 2. Modem infornldlion is 1 

I the same as for the diagnostic 
I 

I wrap. I +--- --· ----{~--------------

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

I ~~g~~~:/ s:~~i~i~~ ~~\he 
· R operand. 

l
n.6 
INPUT 

I 
Byte 0 bit 0: LIHl bit Clock B.6 
Check INPUT 
This bit is set to 1 in the 
following cases: 
• Local Store or Data Out bus 

parity errors are detecterl 
inLTBl. 

X'40' 

X'43' 

--------------



VJ 
I 

f--' 
f--' 

I tern Item Difference 
No. 

43 (Continued) 

Table 3.1 - continued 

3705-II 

(Con ti nued) 

4705 

. SWR or ICW address parity 
errors are detected during 
LIBl scanning. 

Rut-<> (\ hi re: ? '\, <; !1nr1 hut-o l 

ArlrlrP c:c: • :n,, 

I This hit lS set to 1 ,.,hen 
parity errors are detected 
in the line address for 
transmission from the CS2 to 
the LUT. 
Byte 0 bit 7 and byte 1 
bits 0 - 3: Sarne as for 
3705-II. 

Byte 1 bits 6 and 7: 
These bits are O. 
Byte 1, bits 0 and 3: 
Indicate the corresponding 
address in LIB Units and sets 
the corresponding LIBl-6 Bit 
Clock Checks when a parity 
error is detected in the SC 
eye 1 e. 

--------·-·-·--····-~· .. ··--·- - --·-- - -----···. ·-· 

Note: See Table 2 *l f:)~- .s:rrnh:)1~: 1:'. !~>" 11 1'i fferc::;c1..·-" ~.;1 :i::~n 

Remarks .3705-II POO 
P'!ge No., etc.) 



'"'""' I ..... 
t·-..J 

1---~ 

I T t"om I I I 
N;~·-·1 Item I Difference! 

44 INPUT x I 46 I IN B. 7 

45 iAClJ INPUT X'46' 
I 

A iRytPOhit 
I 

3 /0')-II 

4: This hit 

46 INPUT x I 47 I A Byte 0 bit 7 lS I 0 I• 

is n. 

! 

I n--~-1-.... Jtr.=: TT nAr 4705 11'C'.lllOL"-" .J!V~ .! L CVl, 

1 page N t_) • , e t 1.: 

For~ i b 1 y sets ~yte ~ b ~ t 11~~7·----- -­
( L lJ, byte l bit l. (UH.), and I lNr'UT X'-Jti' 
bvte 0 bit 3 (CD) to 1 in cs/I 
internal loop, diagnostic 
wrap, and LUT loop respec­
t~vely. Sets byte 0 bit 0 
((s) t0 1 wher> RS is on. 

i Byte 0 hit 4: This bit is 
1 set :.J 1 when RCI is on. 

! R. 7 

1

'¥.Al t:ocall inlertd'..'.'-' 
s for INPUT X'46' 

. ------------ ----

I Byte 0 bit 7: FNCU bit 
I 

B. 7 
I INPUT x I 4 7 I 

4 7 I INPUT x I 48 I A I None ·--... -- .. - I This instruction detennine::;IB.8 
' I 

I 

I 

I 

I 

I ! 

' c11e state ot the LNG and 
T ("IT l~ : '- , 
1.JI._) 1..1 LJ 1. L l.") t 

The interface address in the 
ARAR Qolo~t"Q rho nr0nor ----- ------- ---- r---r--

scanner and associated ICW. 
When th is ins true ti on is 
executed, the contents of 
the ICW input register, bit 
positions 52 and 53, are 
placed in the register 

I I , : , 

specified by the Roperand. 
Byte 0 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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I tern 
No. 

Item 

47 I (Continued) 

1 Q l Tl\IPIT'T' y I / 1 Ji I 

49 OUTPUT X'40' 

50 Scan limit 

Difference 
I 

h 

I 

A 

IN 

Table 3.1 - continued 

3705-II 

j (Continued) 

I 

I 

IN""'n"' 

Without EC mode 

Bit Scan 
6 7 limit 

0 1 8 
1 1 16 
1 0 48 
0 0 96 

I 
4705 Remarks .3705-II 

page No. , ct c. ) 
POO 

-1~~~~/"~ ~~~~-r-;;rrn:1 j~~~---·--_ -....---------- --------

I Cuu:::>.J.Je1ctL.tull::i iti '-'•lctflLer / 

I
. for conditions thaL cause the 

1 
ICW input register to be set. 

I For an interpretation of 
I these bits, see the Interface 
I Guntru1 ~uru ~u1maL rn I 
! Chapter 7. I 

----------1--·-·.-----:-- --------:-·-------:-- ·--------- -·1 
1 'T'h1Q ~~Qf-,.-11rt-1r"ln 1~ qQ("'l,..1 t-n !p Q 

I check the state of CS2 and I Addition 
I LUT connection. Sets 1 when I 

the CS2 and LUT are 

I B.8 

connected. 

The contents of byte 0 
bit 5 to byte 1 bit 5 in the OUTPUT X'40' 
register specified in the R 
operand are set to ABAR for 
EC mode. Ins tr uc tions 
related to the ICW Input 
register are Input X'44', 
X'45', X'47', and X'48'. 

Bit Scan B.8 
6 7 limit OUTPUT X'42' 

0 1 8 
I 1 1 16 

L~~J 48 J 
96 

I 
Note: See Table 2.1 for symbols in the "Difference" column. 
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Table 3.1 - continued 

I tem1· Item 1,·Difference 1· 3705-II ii 4 705 II RemarNks 1 lttJ> I)l POO 
N·'· page o., e c. 

:: : :::::: : : :: : I :., I~~::;: :i ::, 5 6 an:i:.::: not r::::e 1 hit 6' I :!~:PUT x' 43' 

lnterrupl Re4ue!:>t Tl1ib liit fLl1-.ctiLJl-1.:) iiS OUTl1UT X 1 .-:,.j 1 

follows: Byte 1 Bit b 

0.0 = 1 and 1.6 = 1: Programming Note 
LUT connection request 
cancellation 

I ~ ;,~ '° _~·-a 1_1~: ~ ~ G ·-~ _ l ~ _ ~ 
I LU.l cun11ecL.1.u11 tey_ue::>L 

j • Two scan periods 
I 
I 

I I 
I 

I I• Two scan periods 

1--531 OUTPUT X' 47 I 

bit 3 

I '"tr.-. ,..., • 1 \ 1------l \JU/ .L lll.lCLU::.~LUllU::.J 

I A I Reserved 

I ') -; n 0 _ . ~ _ ·- _ . ~ .. . t . '\ 

I FN~:1u . .c 1u~'-'u""'-'-'"'"''' B.lO 

I [ Byte 1 
I 

I 

54 I OUTPUT X'48' 

I 
I 
I 

! I 

I 
A I None 

I The setting of this bit is !OUTPUT X'4/ 

-------·----t-1-~-~~ceJ in ICW ~~~-~o~i_~_L_i_o~--t-.--------------------
1 

This instruction is used to IB.10 
. specify the number of units I 

I 
and SYN code used in long- I 
space supervision, CS2 inter-I 

l
nal loop, and LCD X'E'. 
Byte 0 bits 0, 2, and 3: 1 

I . _' • i 
Not used. : 

I 
I 

I 
! 
! I i Ii I I 

' I i 
I I : 
. I I 

Note: See Table 2.1 for symbols in the "Difference" coltJmn. 
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Table 3.1 - continued 

Item Item Difference J705-II 
No. I 

54 (Continued) I (Continued) 

I I I 

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

4705 

I ~~~; 0 bit L SET UNIT & SY~: I 
Thi• bit mu•t be •et to 1 I 
to specify an arbitrary unit 
(5-8) SYN code in BSC with 
OUTPUT X'48. 
Byte 0 bit 4: 10-bi t Space 

I~?~\.~ .. ~" ""~,! .. ~A='"="'" 
I breaks with 10-bit/l-bit 
I ~pacing when l'LJ::< x ''::J · is se L 

in start·-stop. 
1: 10-bit spacing 
O: 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 
inLCDX'E'. 
~tlN_u_m_b_e_r_o_f_ 

0.6 0.71 units 

1 
l 
0 
0 

I L-~---

l' 8 
0 II 7 
1 6 
o I 'i __ __j 
j~ --

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

I 
I 

Remarks 3705-II POO 
page No., etc.) 
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I temjl 
No. 

Item 

54 !(Continued) 
I 

Table 3.1 - continued 

I 
i Di ffere_n~eJ 371)5-lI 4705 

I I (Continued) ~" ou1--x'48'i-

1 Remarks c r : POO 
J page No., etc.) 

1 
I 11Number ~ I 1 _0 

lof unit> ~I u-

L l L 2 L 3 L 4 L 5 L 6 Lj 

X7 X6 XS 
11 ii 7 I X7 

l
' 6 i Y,f, 

Xh X') X4 

XS XI'. n 
- 5 I xs X4 X3 X2 

I 

Note: Number of units/SYN 
code cannot be speci- I 
fiPd fnr PRr'h linP. ! 

All LCD X;E 1 lin~~ in I 

I I I 
t~e same CS2 operate I 
with the same number 

X4 
x~ 

X? 
Xl 

X3 X2 Xl I 
X2 X1 1 I 
X1 

1 

Xl: 
X8: 

20 
27 

l 

bits 
bits 

1 : 
l 

lj 

_____ ______ I of units/SYN code. --\----------------------

55 !Input/Output I IN I C.4 through c.6 See Appendix E. I c.4 through C.6 
Instruction Summary (External register list) 

1 1

Gharts I I I 

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

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

Table 4.1 Differences between 3705-II and 4705 CA2/3 

Item 
Item Difference 3705-II 4705 Remarks No. 

1 INPUT X'5F' A Not defined Used for diagnoses. 
Input: Channel Bus In 
Byte 0 bits 0 ~ 7: 
Channel Bus In bits 0 ~ 7 
Byte 1 bit 0: 
Channel Bus In parity bit 

-~ t------- ---------- !---------~-------- - - - - ·--- --- ·------ - --- ~~ .. -- . -----~---j 

2 Supports EC mode A Not de fined See B.3 for details. 
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CHAPTER 5 

TYPE4 CHANNEL ADAPTER 

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

channel adapter (CA4). 

Table 5.1 Differences between 3705-II and 4705 CA4 

No. I terns Difference 3705-II 4 705 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 0 bits 0-7: Channel Bus Out Bits 0-7 I 

•--~----------- I I I Byte 1 bit I: Channel Bus-Out parity bit. _J__ _____________ _ 
2 Input X'58' ----t A I unused fused fo~ diagnosis. l~ff?cti~e only when CA4 

I Inputs Channel Bus-Out data. is in D1ag Wrap mode. 
I Bits 0-7 in byte 0: Channel Bus-Out bits 0-7 
j Bit 0 in byte 1: Channel Bus-Out parity bit. 

L-~-L~~~~~~~~~~------'-~~~~~~--



I i 
lL_;, · I lcjm::; 

ri~111it I , XI 'ill 1 

I 
I 

!+ 1111.' 1 11- X'SB' 

5 I l11p11l X'SF' 

' I ' "I f n I 

" 111 tll'I ' fHI 
1_1, 

I 

-, () 11 t pt it X' 61' I 

--~~----

Table 5.1 - co11ti1111cJ 

I . t. ! 1----
1n1 tcrcnce1 ) 7 'i-II , -'-t j (J ) 

i ' 

A ! Un11s,.rl I -· 

i I 
! -·-- 1------A 
i 

Unused 

I 

1 Userl 
I 
I Set::; 
!Hts 

for diagno:ois. 
Channe 1 Tag-011t da la. 

u-) 1 n tJyte U: Cilanne l 

Used for· Jiag11usis. 

Tag-Uut dala 

Inputs Channel Tag-Out and Channel Tag-In 
data. 

I 1Bit::; u-~ 111 Lvtt-' \J: Lli.·rn111_.1 lag-ln dac;; 

i i inits 0-5 in L~te I: CA is in busy state. 

--r---A----1l~~:~ed I used for diagnus is. 

I Inputs Channel !l11s-OuL data. 
I I 1Bits 0-7 in byte O: Cl1annel !l11S-l11 biLs 0-7 

l<l._~ li1d rl; ~ 

Effecti 1,,rc ..:;nly \.Jl1c:11 C~.;/t 

is in Diag Wrap mode. I 
I 

Effective cmly wilt::~:-CA~1 
is in Diag Wrap mode. 

----·---~---

Effective only when CA4 
is in Diag Wrap mode. 

I 
I 

· j _ _ ___ [Byte 1, _ _[>_:~~:- C~~~~-~~1~~~-parity bit~-----+----
. I.. . ". . I_ . . . - , 

__ J 
! 

" i ''n'Jc> ri ncc1 i ~r~c IJ; ~f! Li 1~~il ;: M"''''. I 
-A----tU-nde fined Byte ~ - bi~-~ 

I c _ .... n; ~ -~ r1 __ ,. _ Jf 1 

-1------- -------- -- -1 
1 

!'-'C:.L u.1...05 ~1J..c.1p 1111u1,::. l __ I 



APPENDIX A 

47 05 INSTRUCTI'.JN EXECUTION rIME 

(1) An ins:ruction exec :tion Lrn~ can be approximated according to the 

instru:tion listing Table A.~. To calculate an accurate instruction 

execution time the :'allow :lg data must be considered. 

(2) One ma:hine cycle ( · T) i 0.145 µs. 

(3) A main storage (MS) cycle LS as follows: 

Read ere le: 3 T 

Write :ycl e: 4 T 

(4) One aci:ess to main : torag• a ~lows 4-byte reading and writing. 

• Only one read/wri•e eye ·.s required when the Load/Store 

instruction data ;1ddres~ i:; 4n (4-byte boundary); however, two 

read, write cycles are n 1u~red when the Load/Store instruction data 

addn,ss i.s 4n + 2 (2-byr boundary) 

The pref etching eJ feet < branching at a 4n instruction data 

address is greater than hat of one of 4n + 2. 

(5) If no instruction prefetcr .ng effect is expected, a fetch cycle time 

must b<· added. 

• An ordinary instru:::ti·m •xecution time includes fetch and execute 

cycle times. 

If prefetching effect is expected, the fetch cycle of the A4705 is 

'O' tecause the irstruct_on prefetching buffer comprises 4-6 

bytes. In this cc:iditic ,, instruction execution cycle is gi.ven in 

CD and Cl) of the "mad-· m· cycle" time columns in Table A.4. 

If pre fetching effect 1S not expected' a maximum of one read 

cycle time is necessary ts a fetch cycle. 

•Give attention tJ the ·'allowing to expect prefetching effect. 

A-1 



• 1flne;1 an instructicn t,ranches as shown in (4;, above, the address 

must be 4n. 

• Instructions of Ty:Je A (RR and RE: more than 2) and Type B (RS 

and RSA) must ~ie mixE:d correctly. 

Tab~e A.l Instruction ste1> combinations and fetch cycles 

Fe tc':i eye le 
·~--~~----~~~-+-~,~~~~ 

I A only ---------·---------------·-0------; 

I A, A, A,~~. 1, A ~ i\ - - - I 0 

1~~~-:--~~~-----1 0 

[nstructioni ABABA B 

step 
1 When A requires 2 

or more instruc­
tion execution 
eye le s, the fetch 

combinati:'n 

1 cycle is 0. 
------------ ----·--------t-------- ----------i 

A B B A B B A B B - - - The fetch cycle is 

1 not 0. 

fj) 

'1l 
'J) 

'1 
ll 0 
•• . __, 
'_) _, 
-- '._) 

·-1 u 
'--< 

.J 
"':) 

:J 
'-~ 3 -- :i 
-u ,_, .. 

ct! ,, 
w 1J 
u ,_.__. _, 
u 
'--< ::: 
-~ 

~ote: Llpper lines o: :ombination are more effective in prefetching. 

Si:1ce RA type instnctions, especially LA instruction (t:ie 

eK,,c_itim cycle is l for ~705 dnd J: for 4705), are 4 ~ytes 

instruction, the ~refetc:iing effect is reduced; therefore, use 

of t:"iese instruc:t:i.ors is not recommended. 

The e>xecution time Jf 3 branching instruction or (che equivalent 

instructio~ includes the f~tch cycle for the succeeding 

instruction. Se-e (,_-_·.1._ll, l "M J- . C 1 " 1 -_ 1.n t1e ac11ne ye e co umns in 

Table A.4. 

For example, the exec_ition time of instruction B is execution 

cycle for B plus fetch Cfcle for RR. 

(1) RR 

(2) Rl 

(3) E> 

Branch 

The :etch cycle at Jr~nching depends on the length of th~ 

in:>truct.i_.:in: halfword Jr 2 halfword Lastruction . 

. '\--2 



Tat .e A.2 Fetch cycle at branching 

~-------

Instr 1ction adlress 
_.1-__ 4_n ___ L~~ ~--~-- _ _ _ ____ _ 

>----- -----

f HW ! HW 
------ ·- ----- --l------·-'----- -~ --+---

Ins tr· 1c ti on L e:1gth 

MS re id eye -~ 
!------ --- ~---· 

----______ o_n_c_e ______ J _ _!"'.~~_2 
Fetch cycle E "-' 9 -

(6) Load and S~:ore i· 5truction execution cycles 

The Load a·<1d S to -~ Lnstruction execution cycles correspond t·) '~ 

cycles in I) t e 'Machin·~ cycle" columns in Table ;' .. 4. 

details an· as f lL)ws: 

"able .. J Load -md Store execution cycles 

4705 

Model 
----- -
Data .dd re ss 4n 4n + 2 
---- ------
Read r write eve le Once Twice 

-----
Load xe cution cycle 6 9 

ecution cycle 
-1 

7 -, 1 J .LL 

-----
Store ex 

...-q 
I 

( 7) The centra L cont oller is occupied when the f,Jllowing hardware 

conditions occur i.e., execution of an instr•iction i.s delayed ·y :::w 

time correspondi g to the occupied area size. 

• One interrupt icc'.lrrence: 

PCI in::errup 5 1" 

Other interr tpt: 4 1" 

Ins true ti on exec'.ltion '..s de laye·:l ·- or , 

One cycle stea ing: Instruction execution LS delayed 41". 

• Refresh time ( iT) is necessary every 15 µs to protect the ma~ -

storage, i.e., instruction execution is delayed 3 r. 

A-3 
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Machine cycle Instruction code hex • 

Instruction 
name 

Branch 

Branch on C 

latch 

Branch on Z 
latch 

Branch on 
count 

Pseudo 
code For- Operand: 
for in- mat field 
struc- code format ' 
ti on 

'B 
1--

BCL T 

BZL RT 

BCT R(N),T 

Branch on 
bit 

BB ~(N,M),I I 
Load reg 
immediate 

LRI 

Add reg !ARI 
inmed iate _l 

l Subtract regjSRI 
immediatP 

Compare reg 
immediate 

EOR reg 
inmediate 

OR reg 
immediate 

AND reg 
immediate 

Test reg 
under mask 

CRI 

XRI 

ORI 

NRI 

TRM 

Load charac-JLCR 
I ter reg I 

Add charac- l ACR 
ter reg I 

I 

I 
l 
I 

l 
RI 

Subtract \ I 
character SCR IRR I reg I 
Compare : I 
character 1 CCR 
reg 

--+--- --- _ _, 

EOR charac- 1XCR 
ter reg J 

I 
I 
R(N),I 

Rl (Nl) 

! R2(N2) 

I 
J l 

..... 

2
13 

2
121

2
11

1

:
2

10!
2

91
2
s:

2
1

1

1
2
6l

2
5:

2
4J

2
3 

2
2!

2
1 i

2
o 

1

1 I x 
. I I I 1 C Z byte 

02 103 
1

04 /05 ,06107110 ll /12113 14115116 17 '"'37 1latch latch opera-
. I I 

2 3 4 I 5 ' 6 i 7 I 8 9110 :11 '12 13 114 15 j'l..31 I . tion 

I 15 I 14 

~1·~ 1~0 l~l 
! 0 1 

Function (*2) 

1---

4 

3 

4 

l I 
_l 

I 1 0 1 0 1 

l 0 0 1 1 

4 I i 0 0 0 1 

l 0 1 l l 

I i l M M 1 I 

I I I 0 I 0 I 0 I 0 

11 o o i ol 

I I I I I I 
1 1 1°1 1 1°1°1 
r-~·-·r--- ·- -·-·· 
I I - - I - I - I - l l 0 1 I l I u 

11 l 0 0 0 

1 l 1 0 1 0 

I 

I 1 l 1 o o 

1 I l 

0 

r-
0 

t----1 

0 I R2 

11 , 0 I 
I I 
I i 
I I 

t-·---t 

i 0 i 
.J..__j 

1 1 o I 

0 
1-----1 

i~ 
I N2 I 0 I 

I II 
! Q I 

0 

T 

O:+jA800 
l :-

NA+T-IAR 

(-2047"'2047: Only multiple) 
9800 C=l NA+T-IAR When 

con­
ditions 

Rl 

8800 

11 T 8800 

Z=l· 

CD {R)N-1-RN ® 
(R)N~O NA+T-IAR 

>are.not 
satis­
ifed. 
NA-IAR 

__, (-127"-+127: 

I M I On 1 y mu 1. ) l _c8oo I Indication bit"'l j 
NA+T-IAR 

I ·1 

I 

I I 
I 

R: NI 

I 
I 

L (8 bits) 

80001~0 

9000IOV 

jAOOO l<O 

r~~~-~r 
tjUUU i"'-

COOOI• 0 

DOOOI• 0 

EOOOI• 0 

::: 0 I-RN 

I= 0 I Per-l 
1 

for:ned !(R)N+I--RN 

! = 0 I Per- , 
1 I formed j (R)N-I- RN 

f 

::: 0 

::: 0 

= 0 

.,.... - -·-- --- ---- -

l,_,N. ~ -RN U:\J -i. ,. __ 

(R)N8I-RN 

(R)N v I-RN 

(R)N A I-RN 

FOOOI~ 0 i= 0 (R)N A I *-RN 
..l 

01 01 01
1 

o! 1! o] o; o iooos!E ::: 0 (R)N2--RN1 

-1 I · I 
I 
I::: 0 1 Per- i(R)Nl+(R)N2-RN1 

' formed ,o 0 I 0 \ 1 l i I 0 I 0 i 0 0018 I ov 

Nl ~, O O 1 . O I 1 0 . 0 -0 '! 0028 < 01 I= 0 I Per- 1_ " 

, j I ' I formed 

1 · 11--T- r-·r -T--1-----1--r---T ----r--· 
I 0 ! 0 i l I 1 1 

(\ 
~ v 

I : 

(\ 0 v! "0 3 Q < 
v "i I " 

I 

" ---- " 

ti _,._ " 

r----- . ..,..._ ----r--+-------- - ... -- r- _,,__,__ . --!'-- -...-- • 

I ---- ----·+--· 
0 : 1 i 0 0 ' 1 0 0 0 0048 . ~ 0 :. 0 " 8 " ft 

i\ - J / ;\-h 



Ins tr uc ti on 
name 

OR charac­
ter reg 

AND charac­
ter reg 

I I I 
Pseudo I I f-

l code iFor-[Operand, 
·for i~-'mat fi,,lrl 

l
struc- lcodelformat I 

. I I : 
tion l I I 

OCR 

NCR RR 
Rl (Nl) 
R2(N2) 

L chr. off- 'LCOR 
set reg 

Insert CH 

Machine cycle 

! l *3 .. 3 

(]): 0\ 
I - I~ 

I : 

4 I -

ICT 
I and count I !RSA IR(N),B ~ 7 I 

f-----j 
Store CH 
and count 

Insert 
character 

STCT 

IC 

8 l 
~1-

6 I 
R(N), 
D(B) 

J---j 

Store 
character 

Load 
halfword 

STC 

LH 

7 

RS 6· I 7 

Tah1P A 4 - r'0nt1n11Pd 

+- r----2-~~r~c-~io_n,-~~de ____ _ 
1 

_ -~e~~j I 
: ls~ ·- i:~ : 13 _ 12 _ ; : _ l n q '

2 
8 ' .. 7 , 6 . ~ "'-< ,., J ,., 2 ,., 1 1.., o ] I x , 

,2 !L 2 "- ~.: ..:... " '- 4- L "-- L. .... L L i 1 ; 

; -.--:--. ----:---:-._- - -;- __ ... -~.-~, '" +-.-,·-.-~ .~-:~--~-, -~-;-~~t--~-.=-i~ ~ ~ byte ! 
.QU I 01 U.:. u.; u-. Iv-' JU .v. ,J ~· ,_ •- ..... _ ~-, •· , ".,.; ;ate.: 1atch o;:iera-
~---r:-L____ ~- ---- I I I . I 
i 0 1 1 .l 2 . 3 4 ' S 6 · 7 8 9 1 0 1 l 1 2 l 3 1 !~ · 1 5 : ....., 31 J 1 t 

1 on 

T 
0 

I 
0 

~ f----j 

0 R2 0 Rl 

0 1 0 1 1 

Nl I 0 1 1 0 1 

0, 0; 0 
I 
I 

o o I o 

00581"' o I= o 

00681~ O I= O 

Function (*2) 

(R)Nl V (R )N2-RN1 

" I\ " ~ .. 

~ 

0 

IN2 
i f----i 

0 0 ~ 1: 1-1-1-~~ 1

1 

0 I 00781 s -r:-~r I (~)N2 1 bit shift to I 
l nght-RNl 

R GlB = 0 UJ should not 
be set. 

0 

l--~ 

0 1 

~ ~ 

0 1 

attention 

B 

Give 0 1or- R 

r-1 

0 0 \ j . o o· oj o I 00101 I I IQ) CB)+l-B@. (R)N (B 
N I before executi.on)~RN 

0 0:1·1·0 1 01010 
' I ' I 0030 

I _J_ 

0 0800IE I= 0 

f----l D (0 "' 127) 

1 0880 

0 1 I 00011 >\ o I = o 
D 

0 

CD (B)+l-B CV (R)N-(B 
before execution) 

{(B)+D)-RN IB=O = (B) = 680 

{R)N-(B)+~ II 2 680 

((B)+D)-R II 2 700 

- Store 
I halfword I STH 

. I 
- -, -, I \ I 7 i - I 0 11 to B = u. I u I\ - ,.. ,_ 

H(o.....,127• onlv mul. l , ''"'01 .

1 

1 I . . I .. I uuo. 
f'D,_f"R,+Tll" ,_,. -J -:: 7 ()() 

Load L 
1 
J 

Store ST 

Load half-
word reg I LHR 

Add half- --1-- -~ 
word reg I AHR J 

Subtract 
halfword 
reg 

Compare 
halfword 
reg 

EOR half­
word reg 

OR half­
word reg 

SHR 

CHR 

XHR 

OHR 

AND half- NHR 
word reg 

L.HW with LHOR 
offset reg 

RR 

K,vd); I I I I 11 

I i i 6,9i7,101 a II 

Rl ,R2 

. 1,111 - I o ij 

4 5 

0 
~ 

0 

~ 

0 

~ 

0 

t---1 
ol 

1------j 

0 
~ 

0 

H 
0 

R2 

r--1 (R) = 0 

bt 
o I) 
0 

1-----l 

I o I 
1-------1 

0 

1-----l 

0 

~ 

0 
G 

0 ' 
I 

f.----_I 
I 

0 ' 

-~ 
oi 

Rl 

I i 
! 0 I 

LJ (O"-l 27 ~ ~nl v 

I 1 I 0 I 0002 I~ 0 i = 0 

I I I I 

T 

1 o I 0082 multiple of 4)1 1 

I I 

0 0 0 O' o: 0 0 00801" 0 = 0 l 

I= o I I' ' ' I 
I 1 01 o. 1 o 01 

itG' o o! ol o 
I I : I 

o I o 0090IOV 

0 OOAOI <0 = 0 

!Per- f((B)+D)-R 
I formed 

II = 780 

= 780 
T Per-

formed 
(R)--(B)+D 1 

II 

' I I I I I I I I I (R2) 0 (RI>~ RI 
11 0 i_ 1 1: o; 0 0 0 I OOBO < = ~Operati?n defined by the 

1 I instruction) 
-~ 

1 

I ' See RRC type. I I I I ' 
111! o o' o: o! o o

1
oocoi"o l=o 

I , 
. I 

= 0 

= 0 
- ~--r - -- __ L_.____---1 

I 1 I 11 i i ol ol o o ooFo! s 
I ! I I 

= 0 

) 

) 

) 



( 

( 

( 

Pseudo 

Instruction 
name 

code !For- Operandi 
for in-

1

mat field i 
I struc- i;ode format I 
I ti on ! 

1 

Load reg 

Add reg 

~LR 
j 

1AR 
J_ 

Subtract reg!SR J 

I ' Compare reg 1CR ; RR jRl,R2 

EOR reg lXR I 
1 

OR reg 'OR 1 , 

I I I I AND reg INR 1 
J 

L. with l10R I I offset reg I ; 

Branch and I BALR ! ! 
link reg _l__ I 

~nput 
I IIN ! T 

l1n· !0 i:' 
' 

Output ~OUT 

_j 

I 
! 

1.dUJ.t:: .M.•..,. ~ \..UllL.LllUt:U 

Machine cycle Instruction code hex. 

I 

I 
I 

x * 31 * 3 I 215 2 14 2 13 2 12 lzUT-2-lol 2 9 I 2 8 12 7 12 612 5 ~ 2 3 2 2 Ii 1 I 2 0 
1 

1 
• , 

1 

C I Z byte 
CD CV Joo 01 :02 03 /04 05 06 01/10!11,12 13'14ll5il6117 "'37 latch 1 latchlopera-

Function (*2) 

4 5 

4 

l l 

O 1 2 3 J. 4 5 ! 6 1 7! 8, 9
1
10:11;12113!14!15 "'31 

tion 

~ m 
1 I 0 0 I 1 I 0 I 0 0 0088 , 0 

0 1 0 0 I 1 1 0 I 0 0 0098 ov 
I 

o l o 1 o I o o OOAB 1<0 

I== o 
I 

== 0 

== 0 

'!Per­
formed 

" 

" (R2) o (Rl) -+Rl 

~ µ= 
0 

0 
I 

i I 

~ 
ttj 

R2 Rl 

0 

~ 
l__ _l 

1 0 l I 1 l 0 0 0 OOB8 < == 11 (Operation defined 

1 1 0 0 1 01' 0 0 OOC8 ,_. 0 '== 0 II instruction) 
I See RRC type. 

l ? l ! 0 I '. 

1 11 l i 0 i 
l ! 0 I 0 ! 0 ! OOD8 ! ,. 0 == 0 , 

1 ! 0 I 0 I 0 I OOE8 I~ 0 == 0 I 
1 ! 1 i 1 ! l I O I O I o I OOF8 I s 1 

T 
I == o 
l 

I 0 I 1 0 I 0 i 0 I 0 I 0 I 0 I 0040 l 
_l 

" 

" 
II 

(!) NA-Rl Cl) (R2 
,execution)--IAR 

by the 

before 

T-··r 
I 5 I 6R ,... 

l -

l
. 0 1 

J 

I I I I '1 1 I : I I I I I I I 
i ,... I i i 1 l o l o 1 oooc l 

Q 

l j Per-

1 
j(E)-R 

J formed 

4 I 5 I o I I o I I o I i ! o I o ! 0004 I I " I (R)-E 

l l 1 01 01 01 I B;OO 
! 
I 0 4 l 0 (6) A-IAR (!) NA-R II I B~anoh and I BAL ! 

hnk I RA 

T 
IR,A l A 

I 3 I 4 I I I 0 I I I I Ii! i 0 I 0111 0 I i •B,20 I I I " IA-• I 
Exit EXIT ! EXIT - 4 1 0 1 1 1 0 0 0 0 I 1 0 0 I 0 I 0 I 0 I 0 I BS40 

1 1 
" 

The program in the cur­
rent level is completed 
and the program in the 

oo 101T02 I o3 · o4 05 06 01 '10 11.12 13 fl4 !15 !16 !17 r 

!suspended level is 
.executed. 

A9/Al0 



.. ._, 
Ta'.)l' P.., 4 - cor:tinued 

Notes: 1) C Latch 
.----,----------

= 0 -I Op er~-=-~~ re ;~ -~ 0 
< 0 1 Operation re ml 1 < 

---!-- -------

< 1Rl<R2 or I 
1-----· 

E \Bit 1 is eve·1 
--- r--·--- - ----

OV i Operation re sul ·:: c ·er flows. 

S -1 Right shift- mt bi -l ...._ __ .._ ___________ -----~ 
Z Latch 

r-:<>1 Operation re.rnh _ _: 0 ---i 
El Rl = R2 or I ====1 . ·--·--

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

May not coinc~de wi h the next execution address (NEA) 

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

0 SteppL1g to .A 

0 Branchcng 

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

4) List: The value jep~nd on whether it is in the 4-type boundary. 

~·.·_! 
tkt=.t 

4n + 2, 3 

9 

11 

5) A 0.435 µs refres•1 tjme must be reserved every 15 µs, i.e., a 15 µs 
instruction requi·,es 15 435 µs for execution. 

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

A-12 
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APPENDIX B 

BASIC CONTROL AND EXTENDED CONTROL MODES 

B.l CENTRAL CONTROLLER 

B.1.1 t·10Je: 1'T ---- -- -
u<lHi;...'..b 

• Data comprising bytes X, u, and l 1s detined as "full !Hts". 

, Modes are named according to bit width. 

Table B.l Mode names 

( 

Item I Number of bits 
number of full bits 

Data configuration . Remarks 3705-II -,------- ------

Difference 3705-II 4705 POO page No.;etc.) 

1 16 bits 
--~f- I --- --- +-------------- -----

rn without I 
~1 ('"!01 I Extended I 
L:::--~~·~I~~-, ---~ Addressing I 

I I Byte 0 Byte 1 I I I _, _ . __ ! ~ · . 
-;--1--lSbi~-~--t- ________ ~---<l---n-------;~----~~- __ -~~---h;j~~~- -~xr-~nded i ~~t~n:~: as t+ 7U'.ll J Bas1 c Concrol Mode 

I . ~' WJ''.', , ".71 ",i, ,'•,1 J I ' Ad<fr" ,; i ng i ' ! 

I --- - ~yt;x'--n~~~:) ~- 1~-~(~ 1=- -- --1-----l--------- IL . . ~ 
3 ?()hire; t-- A I Nill dPfi1wd : T11•f1rwd "j'; !171)';1 l·xtt-•!ld•'d r1111l•11I 

I I §j11.L . _ '.~tQ_!__ ir~}1}1 ! I j EC nirJde I MuJ,, 

Byr~ X l)vt I' IJ llvt (, l 

I 
i 
i 



I 
I 

I t;V 
I 

~ 1 ·: 
[}. 1. • ....:_ 

;, : I C - ~·· .... , .. -. 
ii LI I e 1 t::"ll\_,C-:V b~tw~cn BC and EC Mode 

r- ---r 
I 1 Le tu 1 r r- .. m 

No. 

l iAccessible storage 
I 

I :-idrirc. i...; <::PC: 

'!. 1 C1~ '"'v \'. 1 ~FFFF' 1 

X ! !10000 I '\, X'FFFFF' 

~ Full-bit operation of 
ART, SRI, ACR, SCR, 

\Li(, AR, SR, CR, XR, 
I r'n i UI\' 

•m 
~n, and LOR 

) 

Table JL2 Differences bcL1,;ien BC and EC modes (CC) 

I I l 
I Difference! -nns-TT 4705 BC mode I 4/U'.l EC mode I 
I I - I I 
L________ - - - I I - ' ----1- ---- I I 

. _____ L_~---- ____ --- !--- I 

) 

Result 
(Rl) 

c 

z 

of (Rl) + (R2)~Rl 

X'OOOOO' 
1 (bytes X, 0 and 

1 overflowed) 
1 (bytes X, O, and 

l = 0) 

R_prn::irk~ ?tnr.::::-Tr p()() 

page 1-Jn otr ) ........... ' ....... - - . , 

3-1 

~) 



) 

'. 

to 
I 
w 

( ( { 

Table 13. 2 - continue<l 

4705 EC~wo~de Remarks 3705-II 
page No., etc.) 

-------1------ - --------------------------------- -------- -

Nl = 1) = X'JFFFF' I 4-7 

~tern! Item Differenre 3705-II 4705 DC mode o. 

5 ACR instruction full- A (Rl Nl = 1) = X'JFFFF' I (Rl 
bit operation example 

6 I~-~~ ins true ti on full- I A 
._;pe1 all.vu ~ .. >\.ctmp1 e I Ul. l i 

I 

--~-

7 SR instruction full-bi A 
operation example 

I 
I 

I 

l 

(R2 N2 = 1) = X'OOOOl' 

• ;< ,-• .:· , , i , ,-, ( f P 1 l'-1 1 ~~ I ~ 

,~ (~~-N2-= i~ ~-Rl ~i 
l(Rl ~l) - X'GOOuO' 

I (R N = 
I 

i 
I 

C = l (bytes 0 and 
I overflowed) 

Z = 1 (bytes 0 and 
0) 

1 ) X' 3FFFF I 
I A G i_, 

I 
l\L..J ,J ~ L ul_ 

_... r -+- n 1'l 

\. 1\. j. i L) 

lcR,N) .. = .. x'ooooo• 

I 
C = 1 (bytes 0 and 

1 over fl owed) 
Z = 1 (bytes 0 and 1 

= 0) 

N2 = 1) = X'OOOOl' j Add_Character 
n ......... .. , ,... ... c t n 1 ;..; 1 _ 1 , 1 Reg l st~ c 

( R2 

~--(·~~-N2·=··~)~'~1 Ni/ I 
(Rl Nl) = x 14uuµu' I 

c = l(bytes 0 and 
1 overflowed) 

Z = 1 (bytes 0 and 
= 0) 

(R N=l) X' 3FFFF I Lf-8 

l x' ui' i Add i\eiu::.ter 
' u 
I ..,- l' 

\ 1\ [; - 1 ) I 
1\. c::, u. 1 L u i 

1 l'I ).l 

I CR" N) l.;'x•40000' 

c = 1 (bytes 0 and 
1 over fl owed) 

Z = 1 (bytes 0 and 1 
= 0) 

·-----

(Rl) = X'OOOOO' (Rl) = X'OOOOO' 4-8 
(R2) = X'OOOOl' (R2) = X'OOOOl' Subtract Register 

Result of (Rl) - (R2)-+ Rl Res u 1 t of ( R 1 ) - ( R2 ) -+ R l 
(Rl) = X'3FFFF' (Rl) = X'FFFFF' 

C = 1 (bytes X, O, and C = 1 (bytes x, O, and 
1 < 0) 1 < 0) 

Z = 0 ( hyt es X, O, and Z = 0 (bytes X, 0, and 
I 

I 

1 .. 0) 

I 

1 ~ O) 

POO 

J 



I 

S" 
~ I 

Table B.l - continued 

1--
l~~cfil Ilem ;IDifferencel 3705-II 
I l1U. 

4 705 BC mode 4705 EC mode 
Re1narks _J /1Jj- l L POO 
page No., etc.) 

1-·-A-- -;:-;;,;--:-. --. ,-----~,--, :-. --, - -1--;-:-:--:_-, --=-~-~::-:-:::-::-.:-:-.:--:----1 ' - - -- - - ' __ • ·- -- -- • 
4-8 I o ::>l,t\ inscruc[1on ru11-01c rt ~Kl Ni= l! = x·juuuu· I ~Kl Nl = lJ = .x.·r·uuuu· 

I <1p,.:ration example I (R2 N2 = 1) = X'OOOOl' I (R2 N2 = 1) = X'OOOOl' Sub t r a c t C 11 at a c. t" 1 

! Result of (Rl Nl=1) - Resu1 t of (Rl Nl=1) Register 

I 

I L------~----'-1--9-rSRf i nscru~tion full-
i 

1

:. _ '-';;L'LlLiuli CXJJT1ple 

1 ! I 

. I 

I
, I 
_____ !_~ _____ ,, ___ .. ______ ' 

I 10 ~.Ol\ T11stn1ction full-

1 ~it operation example 

I 
I 

! - ( R 2 N2 = l ) • n. l N 1 ! -· ( !l 2 N~ = 1 ) • R 1 N 1 
I I 

I

' (Rl N1) = X'2FfFF' i (Rl Nl) = X'EFFFF' 

_ . _ _ .... ~: b_i~~:::t;::~:_; tj ; =U~~:~J :~ L~ ~ 
A (RN= 1) = X'30000' I (RN= 1) = X'FOOOO' 

j I=X' 01' J I=X' 01' 

I Result of (R N=1) - I_,. Rn ! Result of (R N=l) - r-~RN 

4-9 
Su~LLd~L h~~L~•~. 

Immediate 

I (RN) = X'2FFFF' (RN) = X'2FFFF': 

1

1 c = 1 (bytes O ancl 1 <'.O 

1

, C = l (bytes 0 and 1 <O I 
Z = 0 (bytes 0 and 1 ~ 0 Z = 0 (bytes 0 anu 1 ~ 0 

-------- - --~~----------- --·-··--

1 (R2) = X'3FFFF' ! (1{2) = X'FFFFF' ! 4-11 

I, Result of (R2) shifted l bit I' Result of (R2) shifted 1 bit j' Loa~ with Offscl 
. . Register 

I to right -~ Rl I to right ,. Rl , 

'1 (Rl) = X'lFFFF' I (Id)= X'JFFFF' I 
C = l (Shift-mrt hit= 1) C = 1 (Shift-out bit= 1) [ 

A 

Z = 0 (bytes X, O, an<l Z = 0 (byle X, 0 1 and . i 
----+------------~------- ---- ·------- 1 ~ 0) ---------- 1 ~ ~2 ________________ '----------· 

5. 18'"''"""' I !1 -:--1~ I \l "" '' l')n r.,.J 7 . r~ l ~-6 . . - . ' 

! 
i 
I 
I 

11 ~.Jhen BAL instruction 
1f~t:~lJ 

~its 

I 

~ 1 • ,~ , ,1 
M. t:; u:;eu 1.ll 1.ui. 

A 

I I ·'' I uu•JuuuL __ ,\ I I' 1u1t1 1 ,, 1uuu" '~--,~';--------__!I nrancn anu Li nK 

18 bits 1 20 bits I 
Field A is bits ll+-.31 1

1 

Field A is bits 12-32 I 
(18 bits). F2806nc (20 bits). I 

I does not regard BAL I I 
I as invalid instru.::tion ! I 
I I I 
I even when bi ts i 2 anc1 r I 

I 1 13 are 1. i I ______ _L __ ~ _ _J_::_.::__~-=--=---------·--.,l_ ______________ __.. __________ ,__, __ ,,, 

) ) ) 



TaJl• A 4 - continued 

Notes: 1) C Latch 
..----~--------·-= 0 ! Operation re ;ult ~ 0 

< 0--1 Oper~ti-~n re~~~-< --·- -----< I Rl < R2 or I 
t-----l------ --- --·-

E jBit 1 is even 
--r----- -----

ov !Operation re5ult o·erflows. 

S -1 Right shift-,Jut -bi - 1 

Z Latch 

FEeration re'j.·ult __ .::. 0 ----i 
El Rl = ~2 or r __ ._ -~ 

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

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

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

0) Steppi!1g to .A 

~) Branch Lng 

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

8 , 0 A47 ·5 EN1 

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

4n + 2, 3 

9 

11 

5) A 0.435 µs refresh ti.me must be reserved every 15 µs, i.e., a 15 µs 
instruction requi~es 15 435 µs for execution. 

6) An interrupt requires a extra 4 or 5T· 

A-12 
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APPENDIX B 

BASIC CONTROL AND EXTENDED CONTROL MODES 

B.l CENTRAL CONTROLLER 

n ' ' J.l.lol 
... - .l -- 1'.T ~--· ,~ .-. 
l'ludl.'. ~1dl!i:.._:~ 

• Data comprising bytes X, O, and l is defined as "Full !ht~" • 

• Modes are named according to bit width. 

Table B.l Mode names 

Item I Number of bits 
number of full bits 

1 I 16 bits 

Data configuration 

b.l~ ~~}I I ~ I --iW r01-·· ,---~h-:7 I 
Bvre x I) v I 1• lJ il y Ll> i 

Difference 

IN 

! 

3705-II 

Without 
nded 

4705 



°" I 

r~ 1 ·1 
!) • l_ • -· 

,----r· 

!',.; £:: !: - - -- ~ ~ - ,. 
,_, l .l l. t~ L t:: l l \.... t:: .:i 

'!., ~ ~ • ·~ ~ ., "Of" ...... -~ "?::'(, t.f,-.. -l .-. 
lJt:;l Wt::t::ll IJ\.J <..l11U L.JV ll\..JU~ 

Table B.2 Ditierences betw~en HC and EC modes (CC) 

i l 

I
I N

1 ~"''" .! I tern f ni ffer,~ncp I 3705-II 4705 BC mod2 1
1 

4705 EC mode I 
• ~. , I 

' I 

l--;~.cc.~ssihle storage , , [' I 
I ~ d d r ,-. q q n c; J I 

! . --- ! l . ~ 
.'/'1·;' ":<' lf'b'FF'' fN : Can bP accessed. Can be accessed. 

?_2!::2:-l--r -, ...., ...... r - -

pdge 1'1 - - ..... - \ 
J."iU•7 t!LL,.j 

3-1 

----·-----· ---- ·----- ----- ---------

nnn 

! IX'40000' 'X'fF>'FF' A c,,rnot be ""'"ed. lean be acc""d. I 

t--2[~;ull-:it op~r-a-tion of. IN 18 btts . 20 hits Items 4-10 sl_ww 

I I AtU'. ~Rl,., AC~, s~~, I I l e~amples of. lllS tr uc-

1
. :.1.1\, ri.1', C>t{, 1._,R, Ah, !' I tion clpc!·::itl .. )nc .. 

I r.n }.TI) - -- .-l T An 
I 1

u1\, iljf\' ct11u LiV[\. I I 

i 3 LN X' 7U' va l11e is IN AEXC occurs when the storage i AEXC occurs when the storage i 
i 32-214K bytes address is the value speci- I address is the value spec1- I 
[A _ _ ___ fied b IN X' 70' or m~~-- fied by IN X' 70' or more.~ 

!E l/,~"~,~~~-~alue is J lN IAcXG does not occur. [ " I 

ix 1 ~.Juf\. uyLe"' I f---- l 
[cl IN X'70' value is A • I ------ --- " 

' !88 >, 992K bytes I 1 ' I 

fN X' 70' val11P is A r----·--==~- AEXC does not occur. 

I I Ill '4K by"' . I I I ! 

1-!-+ iA-R instruction full- A (Rl) = X'3FFFF' (Rl) 

lhit operation example (R2) = X'OOOOl' (R2) 
I ! 

X'FFFFF' 
X'OOOOl' 

I 
Result of (Rl) + (R2)-;.Rl Result of (Rl) + (R2)-+Rl 
(Rl) = X'OOOOO' (Rl) = X'OOOOO' 

I 
C = 1 (bytes X, 0 and C = 1 (bytes X, 0 and 

1 overflowed) , 1 overflowed) 

I , I Z=l(bytesX,O,and I Z=l(bytesX,O,and. 
. I 1 - (\\ ' , - Q\ I 
I I 1-vJ i-, 1 

5-10 
Addr~ss txcept10n 

4-7 
Add Register 



td 
I 

UJ 

Table B.2 - continued 

Item 
No. 

Item Difference I 3705-II 4705 BC mode 

l--5-i ACil inst;~~ ti ~;f-u i 1-=-~-----1-TR 1 N 1 = 1 ) = X' 3 FFFF ' 
bit operation example I .. (R2 N2 = l) = X'OOOOl' 

I I 

6 I ARI ins true ti on foll- I A 
lbit Ci->tldL~vll c.'\.dli•[Jle 

7 I SR ins true ti on full-bi I 
operation example 

A 

~ ,-. ._ ' : ~ ~ ,-. ~ ( ~ ! ~-~ 1 :.: ~ ) 

I + ( R2 N2 = 1) + R l N l 
I (RI lH) -" x I 00000' 

C = l (bytes 0 and 
1 overflowed) 

Z = 1 (byles 0 and 1 
= 0) 

I ( R N = 1 ~ = ~ '. 3 FF::I:' '. 
1-A u1· 

I 
l\.L ..;:i ;.41 L 

~ f-"'"R N 
~ ) \ 1\. • ; 

l 

(H. N) = X'OOOOO' 
C = 1 (bytes 0 and 

1 overflowed) 
Z = l (bytes 0 and 1 

0) 

(Rl) = X'OOOOO' 
(R2) = X'OOOOl' 

Result of (Rl) - (R2)+ Rl 
(Rl) = X'3FFFF' 

C = l (bytes X, O, and 
1 < 0) 

Z = 0 (bytes X, 0, and 
1 I.; 0) 

4705 EC mode 

(Rl Nl = 1) = X'3FFFF' 
( R2 N2 = 1) = x I 000 0 l' 

. R~~~l~ 2f (Pl ~! - ?' 

I + ( R2 N2 = 1) ·+ R 1 N 1 
I (Ri Ni) ~ x '4ll09U I 

C = llbytes 0 and 
1 overflowed) 

Z = 1 (bytes 0 and 
= 0) 

I ( R N= l ~ = x I 3 FFF~ '. 
I i. - A \Ji. 

I lUC:!:>Ul ~ Ul. \l\. u - l.) 

i ~ l p N 

(R N) = X'40000 I 

C = 1 (bytes 0 and 
l over fl owed) 

l 

Z = l (bytes 0 and l 
0) 

(Rl) = X'OOOOO' 
(R2) = X'OOOOl' 

Result of (Rl) - (R2) + Rl 
(Rl) = X'FFFFF' 

C = l (bytes X, O, and 
1 < 0) 

Z = 0 (bytes X, O, and 

I l ,, 0) 

Remarks 3705-II FOO: 

_ , ~~_r,_e_No . __ ,_ etc.) 

4-7 
i Add Character I 
' R l~ gist t: i 

I 
I 

I 
I 

4-8 
i Aud H.eg1::; ter 
I T , . 

4-8 
Subtract Register 

I ----- J 
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Table B.2 - continued 

I ~~~rn I I Lem !Difference! 3'/0S-II 4705, BC mode 

1--~-1-=-~=-~---.. ----~----:-.---, -: ---. --- --1-~-..:--=--=~-=------=--:--~::-:-=--=--=-=-=--. ----t 
4705 EC mode 

Reutarks .:1 ;O'J--1 l 
page No., etc.) 

4-8 

YI.iii 

I 
o 1::iGt{ ins[rucr1on ru11-01[ Ji. ~Kl Ni= lJ = X'JUUUU' j 

iui,dacioll example (R2 N2 = 1) = X'OOOOl' I 
I ! Result of (Rl Nl=l) -

(R1 Nl 
( R2 N2 

l) = x; !'0000 ; 
1) = X'OOOOl' 

Result of (RI N1=1) 

Subtract Charact~1 
Register 

I I I - ( p ') ~1') = 1 ~ • r> 1 ;i 1 ! 
j : ,._ 1..._ • / ,\, ,, 

i [ (Rl Nl) = X'2FFFF' 
1
1 I C = 1 (bytes 0 and 1 < O 

- (R2 K/=l) • Rl Nl , 

(Rl Nl) = X'EFFFF' i 

I I Z = 0 (bytes 0 and 1 ~ 0 
,--~l------ --.--- -------- --- ---- ----

C = 1 (bytes 0 and 1 < 0 L 
Z = 0 (bytes 0 and 1 ~ 0 

- ------- --------~---------- ---- ------------- --

(RN= 1) = X'FOOOO' 4-9 i 9 (SIU ins[ruction full- A (RN = 1) = X'30000' 

j ['.;L upeLaLiull eXJmple I I= X' 01' 

! ! Result of (R N=l) - I ,_rm 
I ~ X 1 0 1 1 

; Su[)[ l d c L ik g 1 " L L-' 

I T .. _ .. ~ .-l ; .. ~ ~ 
Result of (R N~l) - I-+ RN I rnu,,ccaaL-c: 

I I (RN) = X'2FFFF' 
c 

l ____ J _________________ J_________ ~ ; __ ~ ~~~~:: ~ :;~~_l_:: ~ _I z 

(RN) = X'2FFFF' i 
1 (bytes 0 and 1 < 0 J 
0 (bytes 0 anu 1 ~ 0 _________ _ 

I 10 ~,OR Instruction full- I A (R2) = X'3FFFF' I 
' I I 

I
. !bit operation example I . . I . . 

Resu~t of (R2) slufted 1 bit Resu~t of (R2) sl11fted 1 bit 

, , to right -+ Rl t to right -+ Rl 

I I (Rl) = X' lFFFF' t (Rl) = X'7FFFF' 
I . C = 1 (Shift-out bit= 1) I C = 1 (Shift-011t hii- = 1) 

( R2) X'FFFFF' 

1 ~ 0) 1 ~ 0) 

I 4- 11 

·1 Loa~ with Offsel 
Register 

I 
' 

Z = 0 (bytes X, O, and - l Z = 0 (byte X, O, ~~d . 

------------------- -----------------1----

I 

I 
! 

11 ~.n1.~n BAL instrnction A J 5 8 14 '31 Jn 'i il 12 11, 
~ l • r 1 ,i 1 f'1 1 1 ·· I n11n''I"'' , f--J 1 I, r-1,, I •~'~''r.r, , 1---1 :r; e 1 d 

~i ts 

I 
I 

f1' is useu i.u 1u1J1 11u11J['' 1uu
1

Juuu1 1~_t_s ___ l

1

i!tut111
111uuu111 

2
~bits I 

Field A is bits 14-31 

1 

Field A is bits 12-32 
(18 bits). F2806BC (20 bits). 
does not regard BAL ! 
as invalid instruction l 
even when bits 12 and 

13 are 1. I 

4-6 
Branch anci Lint( 

_____________ ,,, 



OJ 
I 

Vl 

I 

Item 
No. 

Item 

12 !When LA InstrucL.lu11 
field A is used in ful~ 
bi ts 

I 

Table B.2 - continued 

Difference! 3705-II, 4705 BC mode 4705 EC mode 
Remarks 3705-II POO 

page No., etc.) 

A j Q c:, ~~ I /, 1 ! ! n ~ 8 1 2 31 ! /, __ 1 1 

110111} l{ }Q91000 L:=JI [10111 IR !0010!___ A:' _ J ~o:d Address 

Field A is bits 14-3i8 bits 
(18 bits). 

Field A is hits 12-31.0 bits 

(20 bits). 

I 11 IL instruction full­

jlnl operation 

A 
l 
j Storage 

______ _J_ 
--·-----~----------

() / 0 I j Storage u / u i 4-9 

I 

14 

. I 

ST ins true ti on 
operation 

11~.,~·','"' · 1- J J ) .~· / ) /I r 1,·,,., >11 I; l / / /I/; i l 11 

I,,, -{ I~ ., • / -'° t , I : c : < . ,,, ' 'I · , \=fl 
I -1- -- I / ___ L ____ j_J 

6 {; 7 0 I 7 (, 0 ( 7 0 l 7 0 I 7 

1{ I A I n I c I R I A I n I c I 
..._._...__________. '--- ..______.,.___. ~....___-----_______.J 

LU.J.\.1 

·· Bvtex llvteO Bvtc1 Bvtex BvreO Bvtel 

1 
....... ~ Th.e upper 14 bi·t·s· of .. - the 2 The upper 12' bi ts of the 2 

4 
halfwords are ignored. 

full-bit A St-;~age -·o------- 7 O -----7-·1 Storage 

- I address l J l. 

~·"T"S I I '> ' / / f LL: ' 
I I // - 1 --u~I-- HU-i-----~1 

t) I I l l ! J l 1 I ~.' I i±r, j , ' J ! 

){AB I c JI Ii 

B;~:; J\~po ~'-1~~-1-- I 

I 

LA I r:--
'--v-~----v---

Bvtex J.\yceU 

I :: I 
-.,--------~ 

By Lei 

'['' . . 1 1 ' [- I 'l ' I Li(_' I .i l' l }\._ J L ~I ~' .. L .:.i • ' t I i.1. ':!'~ j • ~ t, i-' ._- ;. l: ~ : i ~ _; "t :_ :oL 
,, 

Ii 
''.! ~ 1 I I : ~ 1 ~·· \" ; ~ ; I ! 

~----------"-- ....... --·-- - -I -- ! ,._J 

"~ . uv .... t..... ..... L- ·-
,..., ' ~ 
..."1., ... ;,_, ' .._ '-'"-



B. 1. 3 Mude Switchi_ng Instruc.tio:i 

OUTPUT x' 78 I 

00 01 02 03 04 05 06 07 10 11 12 ;_3 14 l~~ 
~~L--'-~~-~'---'---'~-'--~-----'''---' -L~'-...L-~ 

l ___ l ~ 
---------

Reset: EC Mode 

Set EC Mode 

l"ig. B. l cun>uT x• 78' 

Force Modifier Bit 2 

II 

IR Force Bit 

LR 

MS 

" 
II 

1 

(1) Set all other bits to 0 fo~ EC mode set or reset. 

(2) Set all unused bits to 0 f·Jr force check. 

( 3) Time chart 

B-6 



Instructioc 

execution 

1/ I 
!'""I e"f t IPL Ll 

U'7 X 77 -0. 0 

r--1 r 
~r---z Exist 

'se~ :;c _,~1ofe 
OUT X 78 -0. 0 

I I 

Chtnge t E~ mode in this 

pe ·iod o disired. 

BC 
~--------

- -~,..__ _____ _, 
EC 

c) 

a. Au torn ;.tically set : o BC r Jd,~ when IPL phase starts. 

I?, pr.ase start ir t -~ :=allowing conditions: 

OUT X' 7 9' bit O. ~ exec .tion 

• Pan;l RESET swit :h en 

• CA ~ecei?es WIPL con~a d 

Pan·~l LOAD switc1 or. 

Mc.c:1im~ check ca ise~ c tected in other than IPL phase 

instruction 

b. Set ~·J EC :node wit: p:.:og arr: Ll caused by the IPL between the first ST 

insti:·Jction and th': 11st EXIT instruction. 

c. Resl~tictions of EC/BC q 0 r;o;tion immediately after switching to the EC 

mode: 

Central controller: 'for 

Each adapter: 3eE each adapter specifications 

Fig. B.2 IPL time chart 

B-7 



B.1.4 Progra~@ing Notes 

( l) The ciperation is s:e~ to BC mode after the IPL phase (BC mode even 

after {OS execution). The Olrr instruction in the Set EC mode can be 

exe::c:t·~d only once during lnitial Load Program Phase 1. 

(::') Use th.~ Re.s-et EC mode for diagnoses only (do not use in nonnal 

ope ::- a t i ons ) • 

(3) Execute the Set IPL OUT Instruction when the dump progra!i~ is 

completed and programs will be restarted. 

(4) General register bi:s X4 and XS data cannot be transferred or 

retained between the BC and EC. 

a. IA i n~; true ti on in r:c X' coooo I - Rl 

b. LR instruction in HC Rl -- R2 ( R2) X'OOOOO' 
c. IA ins true ti on in HC X' OFFFF I - Rl 

cl. LR instruction in EC Rl--R2 ( R2) = x 'OFFFF I 

R2 bit~. X4 and XS be come I (I I (not I 1 I) as a result of d. when 

executing instructions frcxn a. to d. i.n this order. 

B.2 TYPE 2 COMMUNICATION SCANNER 

Input/Output instructions :.n BC/EC mode 

BC ~ode IN X'40' fornat 

OUT X'40' format 
0.0 0.1 0.20.30.40.5 0.60.7 1.0 1.1 l.2 1.3 1.4 1.5 1.6 l.7 

o o o o i o:x x 6 t:.
1 6:x9.: x x:o 

I I 
L-~~~-.1..~-;>---·~7'"-~~~, 

I "OL~ F"I, 
"O CV 7" I 

cs LIB 

r·o "' 3' 

Fig. B.3 IN X'41)'/0UT X'40' format 

B-8 



b:I 
I 

'° 

B.3 TYPE 2 AND TYPE 3 CHANNEL ADAPTER 

Item 
No. 

Item 

Table B.3 Differences between BC and EC modes (CA2/3) 

!Difference 3705-II 4705 BC mode 4705 EC mode 

--1-+l-c_o_n-tr_o_l_w_o_r_d __ (_C_W_) ___ 1_1-----------~---~-C_o_m_p_o_sed of 2 consecutive 

formats words (64 bits) 

1) F. ormat for IN, OUT I x~:.:.x,x --- x~ ---------- xi j~xjxxj jx ----- xj j 
and OUT STOP . ,n]'l)L, 1114 '31 : . . · : · 

1 
Remarks 370'.J-II POU I 
page No., etc.) 
---------- ----------~ 

10-5 

I I TT ----r-- 1 I 0123 Lt 19 20 29JOJ1 

I I I I r.,~,int l1'lt3 ArldrPss j Tl_ F1ai:;=-=i-Tgired 

2) 

I I I - C'c1mm:rnc! Cnr!P I L Conunand Count 

Format for TIC 

I 
·-·-·--·---·· ------···-_l··----· 

I 
I 

j11 j j1j joox ------- xoJ 
0 l 23 4 l3 14 15 16 J) 31 

T lt~:---T--
1 guored l'~ex L ~C:) 

Chain ,\J.Jres;, 

L- 'J'!C Curn111a11d Code 

__ j ___ _ 

code 

I I x --------- xJ 
32 43 44 63 

Tgnored Data Address 

1111111 I 
()] :!]L, )1 

1 Tel"';,: lJoced 

Tl c C11t1,;.1d.iL~ C.;Jt_~ 

i===- I OOOOx ----- xOI 
!11 !1 !1 1,7 !,~\ 6'.' 63 

----- ----,-----·---

1 I 
' ! ,11· 

I 
-- ! 

___ I 



f 
>--" 
n 

Tab1e B.3 - continued 

'r-t-em1 

~~J 
2 I INPUT 

I 
I 

Difference! 3705-II 4705 BC mode L 4705 EC mode _ I _Rem-arks liC:S-II) 
____ _ ___________ pa~e ~()·, etc. 

B-25 

Item 

X' 52' A I Byte 0 bi ts 0 ~ 5 I Byte 0 bits 0 ~ 3 

I : These bi ts are u. I : CSAR byte X, 
4 ~ 7. 

b1 ts 

· ! ; \ l : These bi ts are 0. 
Byte 0 bits 4 ~ 5 

POOJ 

I 
I 

I . ' ' ------ -------- f - ---------------
' i --1- . • ' 
i 3 i INPUT X' 58' j A I Byte 1 bits 6 "- 7 Byte 1 b1 ts 6 and 7 B 28 i 

I 
: CSAR byte X, : CSAR byte X, '1 

bits 6 ~ 7. bits 6 ~ 7. 

I . Programmi~g n~te: I 
· I I I Ignore this bit.. I 

I I ~ 

NntP: Sl'e Tab1e 2.1 for syrnbo1s in the "Difference" co1umn. 
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( 

{ 

\, 

( 

Al"l:'t;f'UHA I,,; 

INTERFACE CONTROL WORD 

I 

OUTPUT 
Instruction 

INPUT 
Instruction 

ICW 

• SBC 

• SVR 

• OVR 

• MCK 

• CD 

• FDR 

PG 

• PAD 

• CTR 

u.s 
• DRQ 

OUTPUT'46' 

OUTPUT'47' l OUTPUT'48' 

0.0 0.4 OUTPUT '44' 1.7 1.0 OUTPUT'45' 1.70.60.7 1.0 OUTPUT'46'1.70.60.71.0l.10.41.3 l.51.6L70.0 0.40.5 

" LouTPUT '43' 
INPUT'48' 

0.0 INPUT '44' 1. 70.0 INPUT'45' 1.7 0.0 INPUT'47' 1.5 0.40.5 

;A I PDF . LCD OIMIC v Iv c D 
R R K R 'nlo 1.2.3.4 5.6710 12 

Stop bit check/receive break/abort (SDLC) 

Service Request 

Character Overrun Underrun 

Modem Check 

Carrier Detect 

Flag Detection (SDLC)/Disable Zero 
Insert Remembrance (SDLC) 

Program Flag 

Pad Flag (SS)/CD Detection (SS)/ 
Disable Zero Insert Control (SDLC) 

Ones Counter (SDLC) 

Last Line State (SDLC) 

Display Request 

J 
10 bit long space 
counter (SS) 

3839404142 434445 46474849505152 53 

PCT I SDF 
l 2 3 I o 1 2 3 4 s 6 7 B .9 Io 

CTR IL 
1 2 Is 0 1 2 

RSV 
3 4 

L L 
N C 

5 6 IG L 

(*l) (*l) 

SDF (Serial uata F1eid) PDF (Paralltl Data Field) 

I J Set mode ACU -J I j l_ __ u Other than ACU J 

I 0 I I IR I 
~--+-------------------

1 l PI 
I I 

l'\ ...... l.J 

I ~Pnd mode I Re~eive I 
- - -- mode 

2 soc I CRQ I 
0 SD7 RD7 

3 WRP 
T 

DLO i 
1 " 6 " 6 

4 ER PMD 
2 " 5 " 5 

5 SYN DPR 
3 " 4 " 4 

6 EXT DSC 
4 Digit No. 8 " 3 " 3 

7 I ACL 5 Digit No. 4 " 2 " 2 

8 OSCO RCI 6 Digit No. 2 " 1 " 1 

9 OSCl I 

J 
7 Digit No. 1 " 0 " 0 

L2 Level 2 Interrupt Pending 

• PRo,1: Priority 0.1 

NRZI 

LNG 

LCL 

NRZI Control (SDLC) 
. . roN: 10-bit space supervision] 

Long Space Bit--Long-space (10 bits) Supervision I OFF: 1-bit space supervision 
'-

CS2 Local Test 

C-1/C-2 



_____ , _____ , ................... -.................................................................................... , ....................................................... , ...... 



( LCD (Line Control Definer) 
PCF (Primary Control Field) 

LCD Definition 
I Remarks 

Start-stoo Svnchronous SDLC ACU 

0 ·No op , No op 1 
No op · No op 

0 Start/stop 9/6 
- ---- 1 Set mode Set mode Set mode 

l 1 Start./stop 8/6 
I --------+------------; 

2 DR ON • DR ON DR ON 

2 Start/stop 8/5 
I 
i 

---i 

3 ACU I 
! 

supervision supervision supervision 
t---+-------- ---------+-. ----------+-----------; 

3 Cl/DR ON i Cl/DR ON I CI/DR ON 

4 Start/stop 8/7 1 
5 Start/stop 10/7 r 

supervision supervision l supervision 

4 SYN supervision T Flag supervision ACL, DSC, PWD 
(ignores DR) supervision 

6 Start/stop 10/8 I 5 SYN supervision Flag supervision ACL, DSC, and 

7 Start/stop 11/8 

8 Monitor SDLC FLAG 
---r·-------- -----· 

-- --~ ---- -··- ---- ___ .,_ -·,-
9 SDLC 8 BIT BYTE length l 

' 
A Not used 

B Not used 

c BSC EBCDIC 1 J 
D BSC USASCll T I 

1 
r (supervision DR) : (supervision DR) , RCI supervision 

-6·-r--- - I - - lrlag--~eception 1 

7,R . R . I NF . 1 
ecept1on ecept1on I I 0 reception I 

8 Transmission : Transmission I Tran_s_m_i_s_s_i_o_n---+-1 D_i_g_i_t_v_a_l_1_· d------i 

(initial) (initial) L (initial) 

9 Transmission ; Transmission /Transmission 

l (normal) (normal) [(normal) J 

A j Break • Transm1~s~-~~- ! Trans!D~-~si~~- i 
I ' ~ i. au . .J....__,._-____ _ ,. ,.,__ft 

: I E BSC SBT etc. I Spec l. l.i. tu 

\ 
'-- "UT I /_QI 

I F 
I ~:t: ~n ·~v 

Feedback Error 

... .. • i • ' i.~ r- _. - -

I I 

B 'Transmi.ss1on 
inversion setup 1 

r l 

errors, etc. c Transmission : Transmission Transmission 

inversion RS 1 inversion RS inversion RS 
OFF j OFF OFF 

D Transmission I Transmission Flag 
inversion RS ON I inversion RS ON transmission 

E Transmission I Transmission , Flag trans-

completion I completion UUSSl.On 
RS ON l RS ON 

F Disable T Disable 
i 

Disable Disable 

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

Fig. C. l ICW 

{ 

,..., ~, J ,-, 
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