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2 A 4 3 v 4 v 5 v 6 v 7 v 8 v v 10
Enter Char . .
- H tal
Store Stop Code G:{;léc:inverSwnches
Buffer Print OR Memory Clock BBO51 (128)
Transmit Char. < BBO52 (448)
Bfr.Rec. Char 5 a5 Y
| ep Vertical Switches Y ENTER Yo rosorsrsassrsssssss)
BB182 ! > <
: BB152 and Drivers ~
| BBI81, BBO41 (128) Core Array BUFFER PRINT B ———
y BB182, BBO42 (256 or 448) 128, 256, or 448
- > TRANSMIT
. BBO71 (128)
Address - Register
ress T Regre BBO72 (256 RECEIVE R CT————
TSEY or 448)
BB132 r L e el e s ] 1 BUFFERED RECEIVE wm s eomwm
BB141 CONTROL
BB291 zz7ﬂ7;
BB292 N I
\
A A I
> N
N
N
N
N
-
i :
N
g Memory Buffer \ I
H A < (trigger) \ !
| s
: BBOT 1 \ I
= N
. N
H N
H N
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H N
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H N
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. N
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. N
— - Comm. I< . S ——— s . Print.and P> 1980 N
Transmission Line Interfoce Adapter S - Register 1B - Register — 2B-Register Function Decode = 1/O Printer [rrerzze
. 7 CCon AA281 L AAQ21 AA181 A A AAO81 A 3 AA241 | 0170
{Commen Carrier Data CCO61  AA282 AAO31 AAT191 AAGO | AA25] | !
Set, IBM Line Adapter, AA342  AA283 | O
or Telegraph Adapter) *
Strobe,
1/O Cycle
AA101
AA201
AAT4]
A
Detect Ctrl S
Serdes Clock AA061 Control Clock S::;T::rSConfrol Cqu;Zcferr P  Mode Control i Mode Triggers | B |
AAO071 AAQ71 »- D
Cycles Continuously Controls Transfer AAZIT £
for Transmit; to and Reset of . — BBO61 L F
Cycles Once for Registers etect Termina BBO91
each Character 9 Address (Addressing BB271

* Not Dune on Buffered Receive

for Receive

or Polling)

BB101
BB201






Serial Data In AND 1

Not Send A
AA131 I

OR . Line (Logical 1 or Mark) . SB (Stop s8
A
A
AND 2 ——A L FF
Send ‘ AA131
S Reg Empty A N Not Line ﬁ "_j_A_
} AAI131 AT
SDAC S7
(From Serdes Clock)
B
Not 1B7
A S7
AA221
S6 (1) 6
Not 1B6
A Sé6
C *~—
AA221
S5 (2) <5
A [ FF
} Not 1B5
A S5
-
AA221
S4 (4) 4
D
Not 1B4
A S4
4r—-
’ 5 Not Enter Serdes Gate AA221 S3 (8)
Enter Setdes 4 S3
A
Not Send
Not Carrier
1
. Not C2 A | OR Not 183
S3
A
Send P
SD1 AA221
S2 (A
S Register Empty A A S2
Mode Change
} AA231
Not 1B2
A S2
4
AA221
F ] S1 (B) .
S Register | Restore
Not 1B1
} A Sl Reset AAO03]
(Bit in 1B)
= 1
Parity Error or Not S8 OR| o AATS] 50 (Srarn)
Not Transmit Text — A J ar . 50
Bfl’. Adl‘. Time 7 OR s A FF hd
AA191 )
G BB182 i N
1B Full N
e Enter Serdes R SO Reset I AAO3] A I_N_| Serial Data Out
Send Send L] (Cogical 1 or Mark)
AA231
4 AA221 Enter Serdes
} S Reg Empty
Clear to Send ~
1B Full AA131
Not Strobe 0 | A
o =0
Not Line
' ( j SO
H A
° ) Enter Ser. Gt. Enter Serdes Gate
l | FF
) SDCA C2
CC2
e
’ L 2 Enter Serdes
Not 2B Set A = FYNES
@/ (Not Enter Serdes Gate Set Gate) —A_— OR
AA131]
Send OR
|
Not C1 AA231
Not C2 A AA231
Not Clock Run Mode Change
AA131

Figure FU-1. S-Register

IBM 1971/1980 FEMDM (9/67) FU-1



300 Hz, telegraph, AA361

15.2 KHz, high speed, AA362

539 Hz, medium, AA364 | SDCAC2
Not Mode Change 7 AA051

Not line ] SDMV 300 Hz
Send A OsC *3.8 KHz

OR \ 539 Hz
/

=
Il

A AAD6]

SDCACI
AAO051

AA361

AAI31

Clock Run

AA061

LZz]

i e
> ) — )

ARDET AAD61
*High speed divider
c SD4
FREQ DIV-I_‘ N FREQ DIV 2 SDMV (3.8 KHz) N A -
FF ‘ A FF I l—
— v
OSC (15.2 KHz) , S Register Restore
1 A ""—Iﬂ A
N | AAQ71
> AA362 ; AA362 SDAC
Not Clock Run (S-Register
Driving
N ! ! 7 Pulse)
Serial Data In I Start l Bi ' f\ l ? ‘Ii ! 2| ‘ 1 | C I Sf?P |
! ! ! ! ! ! : .l !
D Clock Run ( : : I| : ! : ! : |
1 ! 1
| ! i : ! : !

1
1 i i

SDCACI1
] l 1 1 ] I
1 1 I ] 1 1

sDI |l||||:||||'|i||'l|[|5||||:||||:||||'.|l||'
[ \ : ' ! 1

e | g I N O L ] L 1 or—ir
spAC e n

Note: Osciliator speed chosen to match normal data rate.

Figure FU-2. Serdes Clock

FU-2 (9/67)
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2 v 3 v 4 Vv
f- TSAB
B
Not Status Not D
‘ Cl Gate R
’ Time Out 1 OR A
f BB20] L
Always active with Not B OR
buffered receive Transmit Ans Back A |
Not C2 )\ BBI?T | oc1 Gate
TPAB ——P B Empty J
A .
D - -
Not 1B Full o C1l Gat
TCAB ———"' Transmit Ans Back A 28 S:fe
o Not €2 Not Cl 1 A
: BB261 T__
’ . Not SO A
Enter Serdes
- 1B Generate
Not @ OR
Not B
"Not © A
Transmit Text E
B Not D
A E
Not AA23]1
BBO31

’ccz _l___

cel |

Cl _J<—50usec—>

C2 —75 usec—P1

5 A 4 6 A 4
Cl Gate C | c
—EI— A FF r_?_—
A
Power On Reset
Not Stop Clock AA071
L— CCl1
CMV A
Oscillator
‘ AA291 AAO051
18 KHz, AA361, N cc2
AA364,
15.2 KHz, AA362 -
: C2
L —A FF
LA | A
AAO7T

Note: Timing is slightly slower with 15,2 KHz oscillator. CC pulse duration is approx. 32.5 microseconds.
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2 v 3 A 4 4 v 5 A 4
6 v 7 8
(NORMAL SEQUENCE AND) BFR.ADR.4 AND 5 AND 6 v v i v 10 v n v 12 v 13
BFR. ADR. 7 AND 8 END OF BUFFER STORAGE
FR. ADR. 9 AND 10
RANSMIT TEXT A
BFR, ADR. TIME 7
BFR. ADR. 11 AND 12 £ :
A BBI6] W MEMORY BUFFER (DATA BIT FROM CORE STORAGE)
RECEIVE ANS. BACK END OF SECOND TRANSMISSION Cl A * TRANSMIT TEXT *
B FULL ] &) A
NOTCRCLEY | A - BUFFER ADR. TIME 0 - 181 (B) 181
NOTCRelEC | Relohs 1 OR L
58 oR 18 SET A
’ BB171 | REC NEG ANS BK e S
NOT RETRANSMIT A NOTSEND | A OBl
RECEIVE ANS. BACK . OR NOT2BSET | B
CIRCLE Y A -I | — NOT PARITY ERROR AMTEI
© EOT GATE EOT GATE NOT GARBLE
8 BBI7] S toTaate] OR o BUFFER ADR. TIME 1 1A . 182 (A) 182
TRANSMIT TEXT e I_ +EOT €O 1 or OR i
TIME OUT 15 A — A FL BLOCKS BUFFER ADDRESS RESET ON $2 A
952_____[: MODE CHANGE TO TRANSMIT TEXT, BB171 -
’ AA311 OPERATE I:“A— A o182 p—]
R o152 AATSI
$ REG EMPTY [ AATOT BBO8
AATOT N |-NoT EoT
: Pl bl BUFFER ADR. TIME 2 1A
POWER ON RESE A +
c [OWER ONRESET | (18 GENERATE) — —or 183 (8) 183
FL
SEND AA321 A
s
BID A [©1B GENERATE-A — BB321 3
NOT TRANS. ANS. BACK or 18 GENERATE-A or 1B GENERATE -
’ @v\ TSAB « STATUS —\ AAZST 1B GENERATE-B e A -
@) BBO91 p AA18] BB101 1
NOTD D_____
NOT ERROR BUFFER ADR. TIME 3
STATUS A TRANS. ANS.BACK | A - 184 (4) 184
TRANS, ANS, BACK - OR FL
D  TCABAND BB031 :ﬁ) AATS eL )
88091 NOT ERROR TRANS. ANS. BACK
}_.
N A AATEI
’ NOT BID BUFFER ADR. TIME 4 A
E AAT8T | 1B5 (2) 185
@ NE FL
18 - S5
E CONDITION GEN| 1| 2| 3|45 6|7 |cHar é A L -
[--]
BID - SEND - NOTTAB | X X X | X ® gl AAI9] AAITI
Z = M A
BUFFER ADR. TIME 5
TSAB . STATUS R RIR X | X ® ME | 186 (1) 186
’ 21z OR T
TSAB - NOT STATUS X @ <16 56 A
= " b
TCAB - NOT ERROR X| X | x|X X | X ® '(23 - A L
-
¢ TCAB - ERROR X ™ AAI91 AAT9I
TPAB - NOT BID X ™ BUFFER ADR. TIME 6 —A 5 ©
187
EOT X x| x| x|{x|x|@© A |OF FL
' 57
NOTE: NORMAL STOP CODE AT END OF TRANSMIT TEXT ((B)OR (©)) A —1 |
1S GENERATED IN THE 28 REG AND STORED IN BUFFER STORAGE. NOT SO ____ NOT TRANS. ANS, BACK .
. ENTER SERDES et AAl8]
b AAT8I A END E
NOT CI ST
. mg; ;?IRCLE D w28 SET Lor NOT END OF STATE A
TRANSMIT ANSWER BACK NOT CIRCLEC L] OT 18 GENERATE ok
AB A c2 18 RESET
TSAB (8) TRANSMIT TEXT E AA23] *2B SET
DEF 1 10 00 0l - NOTD NOT CIRCLE B E NOT SEND
p w [ A ALWAYS ACTIVE wtH - (TO-T OR NOT STATUS) A NOTD E [_ el A AAZ31
001 | TsAs cass | Cas BUFFERED RECEIVE” "\:‘OEQ"ELY OCl GATE AA231 . C1 GATE c2 '
o | IPM | TPAB | CS5 | Cs OR SCT GATE OR NOT C2
010 | TNs | 17 RTS RT | RUNC C:,QI);'{
110 RCAB | RCS TCAB A AA231 — A
; TPAB — &y N NOT *2B SET
MODE CHANGE
BB19! NOT 18 GENERATE
— MEMORY GO
- NOT 2B 5
2 reAs b A NOT 3TROBE READ SET GATE
w NORMAL COUNT SEQ, A
= NOT VERT. CUR. SOURCE GATE] (RUN BUFFER STORAGE CLOCK)
BB261 S S 2 oK
o NOT RESET BFR, ADR,
Z WRITE
o
- BBI51
~ BLOCK TO~15 ON SEND. AND 18 EMPTY, AA311
!
¥ ¥
o ®
— — - - ~—— - e ~— - e — T e - v 4 ;
- e p— e g e’ e \\// e T



4 v

: v 3 v 5 A 4 6 v
Parity Error or Not S8
Buffer Print
*Memory Buffer A A
BFr. Adr, Time 0 [ 281 (8)
A Enter L or > 281 BB271 ( 281
Strobe A orf Ft
11
1B1
AAT1I]
A
[ AA081
) Bfr. Adr. Time 1 1 A
2B2 (A)
OR FL
Store Stop Code —
Read 2
No Chkg 1 = A 18
St S
\ e AATH —| AA08I
(Store ©
\ stop code)
| Bfr. Adr. Time 2 A
I
2B,
’ | 13 A |OR © 283 SR 283
| OR FL
/ A 183 l
7S
\,)( A L
\ AATTI 4 AA081
c |
| Bfr. Adr. Time 3 A
| ]
A |OR <O 2B4 2B4 (4) -
/ 14 Torf fL
/ ]
} p A 184
BB161 A q
AATTI *— AA081
2B5 (2) 2B5
Bfr. Adr. Time 4 — A OrRf FL
D I l
1B5
& 2B5
{ Is A |OR A )
b *— .
Always jumpered ARDBI
on 1971/1980 A 2B6 (1) 286
OR
| 3 AATTI 8 FL
1B6
. — A A <
Bfr, Adr. Time 5 *— AA081
A lor O 2B6 2B7 (C) 287
E 16 OR FL
1B7
Chkg [ ] A
-] N A
(Store AATTI ~ AAD9 28 Reset
> stop code)
Bfr. Adr. Time 6 — A 3 A/@
I &
o 2B7 Power On Reset
7 A |OR Bfr 2B Res & 2B Reset
- N G
F A CcC2 |
AATTI
BB151
} Cl
Rec Answer Bk ER—J__'_ Rec. Text Bfr. or Enter
Not Circle Y A ° . . 2B Full
OR 2B Inhibit IN Not 2B Inhibit Not Strobe
Circle B _ O 2B Inhibit | A
BBO31 1
e . 2B Set Not Strobe 0 OR
e -
G Receive Text OR 2B Set Set Gate ¢ Stop Code A
6) A Q2B Set Set Gate A FF
Not A CC2
Not C1 BB151
Not C2 A 1
1B Full i AA272 AAT21
2B Empty
—_— ‘ Not 2B
’ Not Inv. Char A 2B Set Reset Gate N l of Set L]
L OR
FVSET Power On Reset Bfr. Adr. Time 7 A
n L4 Not 28 Res. 28 2et AATZI
v 2B Overflow Reset AAI121
H Circle € A 2B Reset Gt
Not 2B Set A 28R [ T—°R FEY
Not * A
ot C| —E OR A
Not C2 CcCl
“2B Empty I AAI21
Not C1 4 |
p LOCxl A AAI2]
s -
10 Cycle
Buffer Print or Enter N ] < 2B O'Flow Reset ! — N
Power On Reset
BB161
| SD1 and SD2 and SD3
1B Full
Not S1
28 Full N
Figure FU-5. 2B-Register
IBM 1971/1980 FEMDM (9/67) FU-5
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2 v 3 v v v v 7 v 8 v
To I/O Print Magnets Not 2B1 (B) To /O Function Magnets
Incorrect Case Not 282 (A)
283 8) N?t 282 (A) ] Magnet Tl Not 2B3 (8) Magnet Non Print
A FNT Print A |OR Do Nof 284 (4) A Drivors :
284 (4) u river Not 285 (7) riv (Space)
Not 2B6 (1)
AAOT AAO011
A AA251 AA241 Print Out
Non-Print Function AA25]
Not 1/0O Cycle Not 2B1 (B)
Magnet T2
A L] . J»—— A 9
2B Full Print Out Dri
» U A river Not 2B1 (B)
AA091 AA241 AAO11 Not 2B5 (2) M ' Index
AA091 Non=Print Function A Dggzi
AAO0T1
AA251
B Inhibit Print Out
Not 2B5 (2)
Magnet R1
1A Driver 281 (8)
B Not 2B2 (A)
Enter . © Print Out AA24] AAOQ11 Not 2B5 (2) A Magnet CR
} Initial Lower Case Drivers
Long Function OR BB171
AAO0T1
E AA251
BB281
Not 2B3 (8)
Inhibit Print Out=X Not 284 (4)
C A Magnet R2
| Driver
Receive Text a—y  Buffered AAZ41 AAOT] 53; <i)
Receive only (A) Tab
OR Not 2B5 (2) A Magnet a
(Set Buffer Print Latch) Drivers
} AA272 AAOT1
AA251
Not 2B3 (8)
A Mc.gnef R2A
Driver
D AAZ4T AAOIT 281 (B)
2B5 (2)
Not 2B2 (A) A Magnet Bk Space
Incorrect Case o Drivers
Not 2B3 (8) ]
286 (1) AA251 AAOT
} 14 OR Magnet R5
Not 2B6 (1) — Driver
2B3 (8)
A AAQT1
1
L sh 2B1 (B)
. AA241 C Shift 282 (A)
E Not 2B7 (C) 285 (2)
— A Not Incorrect Case A
2B1 (B) ——— Magnet Shift
282 (A) UC shift 285 (2) —OR Driver
2B3 (8) Magnet CK \_’ Not 2B1 (B) (Causes the printer
> Period — % 285 (2) a | Drivers Not Incorrect Case A AROTT 15 shift fo uppercase
286 (1) or lowercase--
Not 284 (4) AAQ11 to opposite the
Initial Lower Case —-—d_— existing condition.)
AA241 AA251
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2 v, 3 v 4 v 5 v 6 A 4
Block E S Gate on Send, AA13]
Block TO 15 on Send, AA3T1
Not Store Stop Code Block Enter Reset Gate, BB211
C5/6 2B Empty
Tab, Bksp, CI c7 Enter S O] A Strobe 0
A MDM Page CR, Index  Print Shift trobe (N/Q)
0170 AATO1 Strobe 0
CCl1 Strobe
> r |>
E Set 2B, AATTI
- E SfroAbe (N/C) 1@ Reverse Counting on Bksp, BB142
- AT63 ICH Stop Clock, CEOT1
’ To Shift Encode, 0170 AA10]
To Print Encode, 0170 Power On Reset
Y Strobe 0 Reset Gate
B
Y To Function Encode, 0170 (Except Shift)
C4 C3 C2
Y Shift Down Shift Up  Print _l:l— I0C (N/C) 1 m
’ | AAT63 _I
| . . 10C (N/O) 1 | O Cycle 10O Cycle Block printout and incorrect case, AA091
AA163 FL Set 2B reset gate and 2BR, AA121
c Set operate, AAT4]
Run /O motor, BB191
Ring bell on buffer reserve, AATI1
AAT4] Blink enter light on buffer reserve, BB161
Electronic
Timing
Operation | Strobe 1 I0C 1 00 o0
3 5 A 20%120° Print Timing Chart (SRS vuv
EL”}: ?go'o]?gso 352145 Strobe 1 0° 20° 40° 60° 80° 100° 120° 140° 160° 180° Print Shaft
i - .
Tab, Bksp | 70%115°  [70%115° Strobe 0 .
D CR, Index | 165%300° |165%300° Strobe . '
2B Full (Enter) . ' ‘_\ i
2B Full (Receive Text ! 1 1.4ms (4°) To Store
or Buffer Print)  (—uq Character In Buffer
I O Cycle ) )
' 85° -~ 130°

I O Cycle causes 2B reset at this time. However,
2B is forced full by strobe and enter (FU-5.)



N

~—

B
—‘ N |l A Buffer Address Time 0 Character Cycle
Bfr. Adr. 1 Not -
L r FFr ?”e BA3|BA2 |BAI Bfr. Adr. | 1B or 2B
r Buffer Address Time 1 bul Time Register
Write I]_\;‘ T A ulse
} (Turns OFF || il ) - ‘ Reset X | x | x 7 -
at CC1 When A Buffer Address Time 2
Buffer Storage 1 0 1
Clock Cycles.)
—E A Buffer Address Time 3 2 X 1 2
Bfr. Adr. 2 -
3 X 2 3
¢ P—:i—i-’_i FF A Buffer Address Time 4
L] 4 X X 3 4
-u-]—-uA_‘
A Buffer Address Time 5 5 X 4 5
] X X 5 6
’ —E A Buffer Address Time 6 6
Bfr. Adr. 3 7 X | X 6 7
Reset Bfr Adr “H-LAL.I FF A Buffer Address Time 7 8 x| x| x 7 _
(All Other Buffer Y
?ddregfili)p—ﬂops [ BB141
eset o
BB141 Buffer Address 3

Figure FU-8. Bit Counter and Buffer Address Time Decode

FU-8 (9/67)
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A

4

B

256

ADDRESS ADVANCE EXAMPLES,
NORMAL AND REVERSE

64

32

16
8
4
2
1

BUFFER ADDRESS

1
'
'
]
[
[

1
'
1
'
'

[
x

- X X X x x x 12

448 MAXIMUM CAPACITY

: ) «
2 v 3 v 4 v 5 v 6 v 8 A 4 9 W 10
BFR ADR 4 BUFFER ADDRESS 4
’—h A
" FF BFR ADR 9 BUFFER ADDRESS 9
BUFFER COUNTER AC INPUT (FROM 10P-3) . ——wl-' N
A
RESET BUFFER ADDRESS (FROM IOP-3) ln
BFR, ADR, 1 A
BB132 BFR, ADR, 10 OR NOT 12 3
BB292
448 A BB132 ADR. 9 AND 10
ONLY, A BFR. ADR. D
BB292 | BFR, ADR. NOT 10 OR NOT/12 u_‘ OR
BB292 BB 132
A
NORMAL COUNTING SEQ. (FROM IOP-3) A BFR ADR 5 BUFFER ADDRESS 5
I |OR A BFR. ADR. 10 SET GATE
1 FF | __——BFR. ADR,
{El"r A " BB132, BB291
.-‘,N
REVERSE COUNTING SEQ. (FROM |OP-3) | T ‘_{IA A
A ] L o ¥ BFR ADR 10 BUFFER ADDRESS 10
LAY FF
OR — A
A H'.I'A
»
Gﬁk. ADR. 9 AND 10 A 88132
. BFR, ADR, 10 RESET GATE
_ Alor BB132, BB291, BB292
Alor . BFRADRG BUFFER ADDRESS 6 ||
AR FF
‘?"‘l— " A DECIMAL
- ‘ izk. ADR, - - COUNT
+ h 8 ONLY, BB2
: {4] ( ) ME ;
+|o +— +la]-
hd B A |or BB131 MR 3
0 =l |+
. = L INEE N —BFR. ADR. 11 SET GATE 4
gig 3 zl<|5 BB291, BB292 5
bl B = (=1 -3 %] ]

n olZz Z “|Z A 6-7
Elol< oo | Z¢Z <l<s|s 8
5181 . slele ‘|2 BFR ADR 11 BUFFER ADDRESS 11 9
3051818 12] el x ke g2 —°F Al e 1015

¥ -

Olzl<|<|<|<|z|a 59 R (REVERSE SEQ. AND NOT) BUFFER ADDRESS 4 OR 5 OR 6 %< M (256 OR 448 ONLY) %
s 9

S A - 17

z Z T

I PAF EE R REV M A 18-31
(NORMAL SEQ. AND) BUFFER ADDRESS 4 AND 5 AND 6 A gg
A BB291 34-63
ORM -
BB132 A b
|| BFR.ADR.11 RESET GATE o127
OR BB291, BB292 128
__.E‘\ A 129
A o BFR ADR 7 BUFFER ADDRESS 7 130-255
b— & l A FF = gg?
~lol—
e 258-319
& @]
A E 2212 SKIP 32 (ggg
— R
A o — >-|N} 354-383
A BFR ADR 12 BUFFER ADDRESS 12 §§§
A FF (448 ONLY) 386-447
,__E: L SKIP 32 (jg'la
A _BFRADRS BUFFER ADDRESS 8 A 482-511
OR H A FF Ll 512
A 38292
® " L A 512
5
A
e A - %
PN — , |°® BBI31
A (NOT) BUFFER ADDRESS 7 OR 8
BUFFER ADDRESS 7 AND 8
A
88132 BUFFER COUNTER AC INPUT
RESET BUFFER ADDRESS

- 70, LEAVE 9 ON (NORMAL)
- 10, LEAVE 9 ON (REVERSE)

.70, LEAVE 9 ON (NORMAL)
. 10, LEAVE 9 ON (REVERSE)
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POWER ON RESET

A

v

SEND

B NOT ClI
NOT C2 A |OR
BB101

v 4 v v 6 A 4 7 v 8
BLOCK 1B SET
(AAT41)
BLOCK PARITY
B~ ERROR OR NOT 58
(8B021)
GARBLE (1)
FF
SEND
cc2 NOT 18 GENERATE
7F NOT STROBE O
5707 NOT OPERATE A
TS EMPTY
NOT TEST (MODEM) .
{N ‘ AA3T
o TIME OUT 15-A
(GARBLE 2)
FF
cci
e rf
AR 6C 15 SEC TRANSMIT TEX
BB10T . I 6 EOT GATE G((EDNERATE
A OR ™ A IN 18,
NOT POWER ON RESET TIME OUT — FU-4.
28707 AA3T] 15
AA3T]

O 1 CYCLE HALT

e

R
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2 v 3 A 4 4 v 5 4 6 v 7 v 8
1B FULL
)
NOT | O CYCLE ggg & |28 OVERFLOW RESET
{UPSHIET CHAR, IN 28
A TO IN UPPER CASE) A NOT 51 A
| |or 28 FULL
(DOWNSHIFT CHAR. IN 2B) (NOT 2B RESET GATE) PRINT-, AA241
(TO TN LOWER CASE) A (NOT 2B SET) BLOCK SHIFT, AA251
AAO9] BFR. PR. OR ENTER[ ] © 2 O'FLOWRES, _AAI2I RECEIVE TEXT o REKEY
} A BETA] INCORRECT CASE ™ SEOR_ ERROR AT
REC.TEXT BFR.OR ENTER[ ] ccl FF
| RECEIVE TEXT o e (CAUSE © pepLr) 2ot
AAD9T | R ON TCAE, BBO3!
BB221 PEOR NOT S8 5a%7ry FRROR OR NOT58 ] A | xR
ODD PARITY + STOP BIT = EVEN COUNT OF BINARY ONES A _J ORY FL T o
ENTERING S REGISTER ON RECEIVE = NOT PARITY ERROR. 2 A
ENTER SERDES
NOT S8 _ D
NOT SEND NOT A
i) o :
NOT 50 A BBO2]
2
L"T T
NOT SEND | PARITY ERROR (PARITY ERROR) .
38 - X fF ) o BUFFER PRINT OR ENTER
SDAC E 18 RESET VERT, CURRENT SOURCE
— BFR. ADR. TIME & & REKEY
A WRITE A
BBO21 = ODD PARITY I—N—I NOT ODD PARITY
S REG RESTORE ODD PTY AC INPUT T L BB 182
*_|
BUFFER PRINT OR ENTER — END OF SECOND TRANSMISSION
MEMORY BUFFER A 9
(BINARY 1 FROM OR TO.CORE STORAGE) 8921 \ ODD PARITY = ODD COUNT OF BINARY DATA
2B RESET ONES ENTERING MEMORY BUFFER FROM CHECK
CORE STORAGE ON BUFFER PRINT OR FROM
2B REGISTER ON ENTER.
EOT (SEE FU - 4) CEKEY 3825
TRANSMIT TEXT _ RETRANSMIT Q2 | REKEY
FL RECEIVE NEG, ANS, BACK | A ¥ L
CIRCLE D RETRANSMIT rm NOT RETRANSMIT - OR
8D | RECEIVE ANSWER BACK ___— LOCK KEYBOARD, AAI01
CIRCLE C A OR RING BELL, AATTI
— NOT Cl DISABLE SEND KEY, AA291,
_T BB201 BB171 BB221
—_— BBI171 DISABLE ENTER KEY,
—] ON AT BEGINNING OF FIRST TRANSMISSICN DATA CHECK 1 BLOCK STATUS SET GATE, BB241
— OF MESSAGE, OFF AT BEGINNING OF SECOND (KEY DEPRESSED,BB321
— TRANSMISSION. POWER ON RESET
OR RESET BUFFER ADDRESS
— SET GATE
TRANSMIT TEXT
MODE CHANGE _T B —
NOT EOT A NOT STATUS A O BELL-A BELL-A
(SEE FU-4) TRANSMIT ANS. BACK /O CYCLE . -
BB171 ENTER .
RESET BFR ADR BB0%1 BFR. ADR.8 oF 5¢ BELL MD
- RESET BFR. ADR. BFR, ADR. 9 AND 10 A A -
ccl _ FF BELL-AB
’ AA221
POWER ON RESET (BFR, ADR.1T AND 12) AATTT .
NOT POWER ON RESET ADDRESSED WITHOUT STATUS,
ANY DATA CHECK, EACH
BBI152 KEYSTROKE WITHIN 16 CHARACTERS
OF END OF MEMORY.,



LOCAL

2 v 3 A 4 4 v 5 v 6 v
NOT COMM 2 (SWITCH OFF-LINE)
NOT BUFFER PRINT A |SETLOC COMM-LOCAL
TNS OR CR a] 33
BB
2 191 .
COMM N/O 1 (SWITCH ON-LINE) RESET LOCAL =~ " |A
AA131 AA201
NOT COMM (LOCAL)
ENTER STATUS INHIBIT
BUFFER PRINT OR N
PAPER
AA261 ( : )k_..______
} . NOT BID A STATUS SET GATE STATUS
DATA SET READY

REKEY (DATA CHECK)

COMMUNICATE

STATUS

TNSERT CARD e ]
DRIVE DOWN OR I N AT S OATE X E cc2 1B GENERATE ON TRANS ANS BACK,BB091
Z?Ec,\‘f MBEBNZLGU'DE PRI LR BB211 A " CONDITION F SET GATE ON GROUP CALL
' B4l a [STATUS RESET GATE ARZOI CONDITION 5 RESET GATE ON GROUP
NQT TRANSMIT ANS. BACK | CALL OR ALL CALL, BB201
AAZ9T CONDITION F SET GATE ON CONTROL
. ADDRESS SELECTED, BB301
INSERT CARD DRIVE DOWN
C Al fm OR (FEEDROLL CAM) CYCLE MAGNET
N 7E
BB241
—{n—
> BB241
DRIVE UP
1A FL 7
(DRIVE UP) oR FEEDROLLS LATCHED IN — |
(DRIVE DOWN) RAISED POSITION, BB251 LATCH IN ]
BB241 POWER ON RESET JOR
D —I._
BB241 A (FEEDROLL) LATCH MAGNET
£
PLATEN  §—IINSERT CARD .
SPLIT BB241
PLATEN SPLIT SWITCH, BB251
BB251
’ L CAS, Cs NOT A
A . PLATEN SPLIT OR g MOTOR CONTACTOR
PLATEN SPLIT LATCH SET GATE Al FL TP TSAB,TCAD __— TRARISMIT ANSWER BACK AA291
MOTOR CAN STOP ONLY IN COMMUNICATE
RCAB, AND TNS, CR, CA, IPM, OR TPAB MODE.
E BB241 TCAB 1 O CYCLE
INIT LOWER CASE
TRANSMIT TEXT
D OR
NOT COMM (LOCAL)
3
} BB191
TATUS INHIBIT
LONG FUNCTION
; EEIvE 1B BaoeT—] OF MOTOR CONTACTOR - A
AATOT
) ©TO KYBD LOCK MD
BUFFER PRINT TO KYBD LOCK MD
BB221 LONG FUNCTION
G REKEY (DATA CHECK)
7 _comm —
OT ENTER Alor KEYBOARD LOCK MD
ENTER . AAOTT
UFFER ADDRESS 7 AND 8
UFFER ADDRESS 9 AND 10 LOCKED DURING BUFFER PRINT, TAB OR CARRIER
4 S AR & AR TR ——— - BUFFER ADDRESS 11 A RETURN, ANY DATA CHECK, COMMUNICATE
UFFER ADDRESS 12 (EXCEPT ENTER), OR WITHIN E{GHT CHARACTERS
FYSTY OF END OF MEMORY.
(TSAB OR TCAB AND NOT STATUS RINGS BELL, BBO91)
TAB MESSAGE CLOSED BY PAPER, 1980-9 ONLY
H ;RANSMIT ANSWER BACK BB251 0170 —— o AT
oD A CONTROL ADR. MODE i
T5 <ET = — .| papER N/C PAPER
| YESACE | messace [ A PAPER - X on 4
FL ‘ N xR >
N BB171 — OFF
. 1/O MOTOR ~ ALLOWS STATUS ANSWERBACK IN TSAB, REGARDLESS OF
o3 sTATUS — PAPER, WHEN IDLE CHARACTER INSTEAD OF SPACE
R 88301 SwiTcH FOLLOWS ADDRESS
POWER ON RESET l_‘] :
BBI71 O
PAPER SWITCH
CHEATER LATCH PAPER SPACE OSPACE -
NOT C1 FL 1 A FF A
! RoT 2 [T N TO 10P-9
NOT CIRCLE C E — s
A SPACE
INVALID CHARACTER ARES.GATE ‘ SPACE CHAR IN 18 OR
BB301 BB301 o B A lor A SET GATE
B
CONTROL ADDRESS SELECTED MODE BB301 (CAS 10 TsAR)

Figure FU-12. Local-Communicate, Status, and Document Insertion Circuits

FU-12 (9/67)
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( TNS OR CR ) ] Y

TURN OFF STROBE

TRIGGER AAZ01
Y L
PRESS ENTER KEY i vy Vv
AA291| (NOT DATA CHECK) |gaoy; TURN READ-WRITE | o0 o)
. TGR OFF (READ) BB18]
: IiESET BUFFER ADDRESS |“2” CHAR. ADDR, STEPS Y

BB171 NORMAL AT STARTOF )\ ___ [ ADVANCE BUFFER

BB152 READ, BUFFER ADDRESS ADDRESS BB141
TIME 0.

YES

7/Q.IN UPPERCASE?

A AA261
l TURN ON ILC LATCH l

BFR.ADR.TIME 7

OPERATE VISG AND
SHIFT 1/O TO LOWER A 4 BBI8I
IJASE T OPERATE BFR 2 B HISG TRIGGERS BB152
v I AAOTT RESET TGR TO RESET +
AA251 2B REG BB151
Y BB191 * SET BIT FROM 2B BB142
A INTO MEMORY BFR  |gro11
BRING UP ENTER SET RESET ODD PARITY 88151 ¥
GATE 88211 TGR, DROP MEM. GO |22
TURN ON ENTER TGR  |go=o1 - _|FLIPODDPARITYTGR | _ _ .
:’ IF MEM. BFR. TURNS ON H
y ! BB151 '
NOT ODD H
: PARITY SETS DATA H ENTER OR BFFR. i
UNLOCK KEYBOARD | AATO1 A CHK ON ENTER OR BFR | I
1/O MOTOR RUNS DROP STATUS 261 PRINT, BFR ADR TIME 6. [~
CONTINUOUSLY —— THE KEYBD LOCKS; AND
DURING ENTER TURN ON I/O MOTOR |AA261 HE BELL RINGS.
TURN ON ENTER LIGHT |g8161 -

4

RESET ADDRESSED CORE,
DESTROY CONTENTS

v Vv v ¥

l TYPE A CHARACTER ] TURN READ-WRITE
+ TGR OFF (WRITE) BB181
TRANSFER CONTACTS  |0170
OPERATE VISG AND 1
IN 1/O PRINTER (BC16X) Y HISG TRIGGERS g:lg
+ TURN READ-WRITE L
TGR OFF (WRITE) H +
LL;FETEOL':T'C?‘ _______ ' GATE HORZ. CURRENT
3 AAT4] IF MEM. BFR. ISON |-
TURN ON STROBE O TURN OFF MEMORY
TRIGGER AAIO1 BUFFER TRIGGER BBOT1
Y ves I
TURN ON STROBE ¥
TRIGGER AA201
l RESET BUFFER ADDRESS |
+ BB211
FORCE /O CHAR. x‘” Y -
INTO 2B REG AAgg; I TURN OFF ENTER TGR—IBBsZI Y
+ w171 | MANUAL RESET ’- ————— UNLOCK KEYBOARD
Y [ '
| BRING UP 2 B FULL ‘AAO?] <
Y

READ SET GATE
MEMORY —_——
IBR”“G up ;i ORY GO .18 BLOCKED BY STROBE NO 70 KEY PRESSED 3>YES

TURN ON 2B R
TRIGGER AAI21

Y

TURN ON 2B RESET
GATE TRIGGER AA121 A

¥

RESET 2B LATCHES | An0g1

NOT HELD ON AADS]
y
INITIAL LOWER CASE, ::fg:
TURN OFF 2B R TRIGGER
r T IAAIZ] IF NEEDED+ o
TURN OFF 1/O CYCLE ° OPERATE STORE STOP | pgoq;
LATCH AATA] CODE TGR et
TURN OFF 2 B y
RESET GATE TGR | aat121 B FULL HOLDS BRING UP MEM GO AND|BB182
+ MEMORY GO Up F——— JREAD SET GATE. SET BB151
STOP CODE IN 2 B REG | BBI8I
TURN OFF STROBE O AATT
TRIGGER AATOT .

LOCAL BUFFER PRINT

NO YES Y

RUN MEMORY AND

BKSP CHAR.IN 2B

STOP CODE IN 28, STORE THE STOP CODE
TURN-ON BB142
Y EDIT CTRL 3, TURN OFF |ggon]
BUFFER PRINT 88181 S
OPERATE REVERSE NO YE
COUNT BB142 +
SEQUENCE TGR BB151 JOPERATE REV. COUNT SEG) BRING UP SET BID, TURN| ggy11 BB181 [TURN ON BUFFER PRINT
¥ IAND ADD PULSE TGRS TO|gg 57 |ON BID TRIGGER AAI3] BB211 | TGR AND RESET BFR.ADR|
BACK UP TO STOP CODE |5 151 BB152
OPERATE ADD PULSE BB221 ICHARACTER ADDRESS-1 BB 152 J
TRIGGER
BBI52 +
+ BB132 OPERATE BFR 2 B RESET BRING UP ENT. RES.GATE,
REVERSE CHAR.ADR.  |BBI31 TGRTO RESET 2 B REG |.1o [TURN OFF ENTER TGR |agy,
(4-12) ONE CHAR.  |BB291 { +
+ BB292
BRING UP ENTER SET OPER.BFR.2B RESET
TURN OFF STROBE GATE, TURN ON ENTER |00 TGR TO RESET 28 REG |01
TRIGGER AA201 TGR BB321
+ + END ENTER WITH
OPERATE BFR 2B RESET TURN OFF EDIT ) BID ON (COMM) OR
TGR TO RESET 28 REG [gg; 51 CTRL 3 TGR a8221 BUFFER PRINT ON

(LOCAL). WAIT FOR
POLL OR PRINT OUT,

Figure IOP-1. Enter (Sheet 1 of 3)

IBM 1971/1980 FEMDM (9/67) IOP-1



2 v 3 v 4 v 5 v 6 v 7 v 8 v 9 v 10 v 1 v 12 v 13
| NOT BUFFER PRINT OR ENTER ’
; 27 READY RECEIVE TEXT BUFFER
‘ — g @v\ NS OR CR [ ] _NOT STATUS INHIBIT Q\ NOT BID A _EI OR | _RECEIVE TEXT BUFFER OR ENTER
: o =) Q ENTER 1 (CONTACT) " ENTER | A (TS OR CR) e /’@
4 , B — - —
! o oé NOT REKEY A NOT BFR. PRINT @ L — AA281 — BB152 INCORRECT CASE
. : A e MOTOR CONTACTOR .
[ 8 A (NOTDATA CHECK)  ‘pmm UPPER CASE (CONTACT) COMMUNICATE AlSe T INITIAL LOWER CASE — R (1C DECODE, 28) | A PNCORRECT CASE
NOT ENTER KEYBOARD SHIFT TRIP, AAZGT — BB22] —————— |
< = @) &\ of 1| SHIFT 1/O TO LOWER CASE, AA251  —] ® AAOST /rﬁ
—_ ENTER ] . —
| © g NOT I/O CYCLE 7 ?x E:IEIETAE:: (N/O) 1
’ 3 1 15 NOT BID A P A Nr AA261 NOT STROBE (/C) | A |(RESET BUFFER ADDRESS)
3 = BFR. ADR. EMPTY 1/0 CYCLE ] LOCAL AAZ9T BUFFER PRINT 2BEMPTY | z
NOT
= 3 BB211 (8) || N @k BFR. PRINT | yp |4 STATUS INHIBIT ‘B/@ FEEDROLL OPERATION TV
= L BID | 01 TAB OR CARRIER RETURN
d NOT BFR. PRINT E AA
= 21 X5 OF CR 1/O CYCLE AAZ281 (DATA CHECK)
& LCT (CONTACT] A BLINK ENTER LIGHT ON LAST 16 ADDRESSES BFR. ADR. 8 ENTER COMMUNICATE — op |KEYBOARD LOCK
SRS AND 5] A N COMMUNICATE
(BELL RINGS, ALSO, AAI111) ~» BFR. ADR. 9 AND 10 |
= NOT ENTER (BFR. ADR. TT AND 12 A [l A
! 38211 FR. ADR. 1T AND 12)| - 38251 N
I ’ | BB16 L — STOP CODE
u (EDIT CTRL 3) BT8T BBI6T  LOCK KEYBOARD 8 ADDRESSES BEFORE END OF MEMORY YT
® WRITE Sr |LENTER SET GATE E"gf" ENTER i W\ BFR. ADR. 7 AND 8 AND 9 AND 10 AND 11 AND 12 NOTVERT. CUR. SOURCE GT.] BUFFER PRINT
o ] & | O ENTER SET GATE ' A — = — A BFR. ADR. TIME 8 Ao |SEL GATE  BURFER PRINT o pceep prinT
cc2 | WRITE (el
| N BB211 (4 y NOT ENTER 0 [[ENTER -
I o > BB221 LEAR (/) POWER ON RESET . e oD . N; %
i Fh ( 88321 BUFFER ADDRESS TIME 7 (%) 18 _(20)
oo NOT STROBE O _ 12 READ A A
:‘ N NOT SEND (N/C) ) 28 EMPTY A o TBID ” )
- NOT STROBE (N/C) BFR. ADR. EMPTY NOT STATUS TNABIT |
| BEMPTY ] READ 1 @ N NOT STATUS INHIBIT —1OR RESET BID A
‘ @ NOT /0 CYCLE (/g A (16) STOP CODE o | ENTER RESET GATE TNS OR CR A TRANSMIT TEXT _J STOPCODE | POWER ON
i BFR. ADR. TIME 7 NOT BFR. ADR. EMPTY — RESET
C 12 A A
| T ENTER 7(7):: ENTER SERDES | 1— 33781
! NOT VERT. CUR. SOURCE GT. ’ l B |_ Ik BT 400 BUFFER PRINT
i A 2B-REG SEND KEY (N/O)<>BID 1 L BUFFER PRINT ODD PARITY
| cc 12 12 BID 1 (Noﬂ%&'}i'(éﬁmm . J OR ENTER AC INPUT ODD PARITY  opp PARITY
| STROBE O o : 13 BB211 1 281 f A ENTER OR A H{ Al FF
! — 1 A OR < BID b
’ ’ STROBE — (8) 0 NOT COMM (LOCAL) _ |OR| 4 [2]
10 CYCLE b——} — 0170 . 52 - NOT EDIT CTRL 3 — POWER ON RESET "AAJ%7 MEM. BER BB161 r 38371 ‘_H:Iz
1/O TIMING L] . BFR. J .< )
AATO1 C/ONTACTS AN | LS TRANSMIT | 2 [ORR (n) 1A BB221  (HOLD BID TGR. OFF IN LOCAL) OR
AA141 CONTACTS *A BUFFER STORAGE 2B RESET BBI51
% anz01| CIREUITS (TLINES 1-7) — ] AAT3T @) r—_ BBIST |
T 1—
AATTT [ Jorf 283 A MEMORY BUFFER | |
(BIT IN 2B REG) — [sirom 3 @) 2] ™ | ol MEM. BFR. SET GATE . MEN;FBFR' I 0 O REKEY
: D v 4 — A OPERATE SET GATE
BFR. ADR. TIME7 _ 28 FULL i — CORE ARRAY ) ORr | OPERATE SET GATE A
®"\ OR A ;?@)\\ STROBE O /O* \1_4 OR Zf)“ 71 A cc2 NOT S-REG EMPTY VERT. CUR. SOURCE GATE [ (DATA CHECK, BB171)
NOT BFR. PRINT 1/0 CYCLE L o | MEM. bFR. RESET GATE | N (128, 256, OR 448) O ADe. TMES (LOCKS KEYBOARD,
aor MY —1 285 CHARACTERS = BBIS2 RINGS BELL)
ek ) Bk POWER ON RESET B50T1 r D) WRITE
] ] REV. CTG. SEQ. Y -
4 NOT BFR. ADR. EMPTY () X ‘A ) CTRL. SET GT. [ 5UFFER ADDRESS REGISTER 28 1°2-3-4-53
BID 1 STORE STOP CODE SET GATE $TOSTP CDE Korypr crop cope Q) 5 i 7 )—ENTER
13 A AN FF ] - 121110987654 NOT STROBE O A
LCT (CONTACT) p e TIMING PO
CcC2 “ READ \@I @ Z A 5 ).READ T
7
[N |nor o cate POWER ON RESET FYSEL AAGEL WRITE 121212121]cc WRITE O oBTE
LI BB211 | A BB142 R READ
E ENTER : SETET AAD91 O/" VERT. CUR. SOURCE GATE WalTe
| i ON & —_— — VISG VERT. CURRENT SOURCE GATE( T v o 50
G NOT MEM. BFR. MEM, BER. — — HISG oE1 GATE
—_— . ADR.
10 CYCLE 28R A PR AOR T REV. CTG. SEQ
uLL — L CTG.
( ﬁ otz A OR AP \’gj{%cave TEXT BUFFER OR ENTER ‘._.__._j STORE STOP CODE SEE NOTE \ / 4] REVERSE COUNTING SEQUENCE
4 RECEIVETEXT 7] R [MEMORY GO BUFFER ADDRESS TIME | NORMAL COUNTING SEQUENCE
s cc2 L POWER ON RESET BUFFER OR ENTER o
) 1]
N 2B RESET GT A % I N T A - O -
AAIZT A n G BBI82 | ] REVERSE COUNTING SEQUENCE
q 2B RESET ‘REVERSE CTG SEQ PREVENTS A CONTROL SET GATE
@‘/( /0 CyciE l_ el A A MEMORY FROM STORING BKSP / N BFR. ADR. TIME 6 (]2 NOT BFR. ADR. EMPTY
F (2B RESET GATE) BB1S51 BB22]
N A [ AaTz 20)2rR- PR- SET GT. OBJECTIVES:
N - RESET BUFFER ADDRESS
B L <28 RESET —] 5 1. PRESS ENTER KEY (A2), START | O MOTOR (A8), DOWNSHIFT (A7),
NOT STROBE O A CLEAR — RESET BUFFER ADDRESS SET GATE RES_BFR: ADR. RESET BUFFER ADDRESS (G7).
N BFR. 2B RES OR FF
STOP CODE : : 1 — A 2. SET ENTER (B6), INHIBIT STATUS (A8), UNLOCK KEYBOARD (B11),
3 @4_—_l NOT 28 SET — or Al FF NS OR CR — - BFR. ADR. TIME 7 TURN ON ENTER LIGHT (88) AND TURN OFF READY LIGHT (A8) .
BER, ADR. TIME 7 cc2 NOT BFR. PRINT __| 3. SET TYPED CHARACTER INTO 28 REGISTER (D5).
NOT STROBE A POWER ON RESET 2 [NOT ENTER 4. START MEMORY AND STORE THE CHARACTER FROM 28 BIT-BY-BIT (D7).
O l 28 FULL | N ENTER | A BBI52 5. CHECK PARITY FROM 28 TO BUFFER STORAGE (C12).
] BB1S1 a. LOCK KEYBOARD AND RING BELL ON ERROR (DATA CHECK) (D12).
' oBT5T [ b. RESET DATA CHECK MANUALLY (NOT SHOWN).
i - . TYPE BACKSPACE TO REVERSE MEMORY ADDRESS ONE CHARACTER (D12).
G (2‘/(/ RECEIVE TEXT BUFFER OR ENTER d. RETYPE ERROR CHARACTER AT SAME ADDRESS AS BEFORE (D4).
N [ NOTE: BACKSPACE CAN BE USED ANYTIME DURING ENTER,
6. RESET 2B REGISTER (F6).
v NOTE: 7. RING BELL AND BLINK ENTER LIGHT 9 - 16 CHARACTERS BEFORE END OF
| X MEMORY GO CANNOT START STORAGE MEMORY (7). :
| . ONE AND FOR EACH TLINE (EACH 1971 CHARACTER BIT) TIMING DURING 1B GENERATE, 2B SET, 8. LOCK KEYBOARD 8 CHARACTERS BEFORE END OF MEMORY (B10).
’ ONE AND FOR EACH (B)BIT (A 842C) STROBE, RESET BUFFER ADDRESS, OR 9. PRESS SEND KEY TO END ENTER, HOLD BID TGR OFF IN LOCAL (89)
REVERSE COUNTING SEQUENCE. 10. DOWNSHIET IF NEEDED (A5).

11. STORE STOP CODE (E5).
12.  RESET ENTER TGR (BS).
13. TURN ON BUFFER PRINT TGR (B12) AND RESET BUFFER ADDRESS IN LOCAL.

B

NOTE: CLEAR KEY RESETS BUFFER ADDRESS AND ENTER TGR ONLY IF IN ENTER.

i
{
|
{
1

‘ 8 @ 2
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(g 70 g 100Ug) a°UY

NO| SIGNAL NAME SP |LOGIC L TIME SCALE BASED ON CONTROL MULTIVIBRATOR (18.0 KCPS NOM)

| |-cmv cevi3 [aazel (MUY [MUUUL | ' AT
2 [-cci FIBO7|AAO5I 'L'L-L-L'L LLUL 11111111.11111111111111illllill‘U-U'Ll iy ipl
| 3 [-cce Fooafasos |LAMLL]  LLUL] LUl [
4 | KYBD CONTACT " |
5 |-STROBE N/C| |J2DO6 [AAI63 M I ’
6 |[+STROBE N/O1  |J2B0O9|AAI63 [ Tl (
7 [+sTROBE 0 E2G12 [AAIOI 6.2 [ 15.2 |
8 |+STROBE E4D05 | AA20I L 73 |
9 |+28 FULL D2BO7 | AAO9I & 7] |
10 [+MEMORY G0  [clGI2 |BBI82 T 1111 B |
Il [+WRITE c1Jo2 |BBI8I 8,2 LILz2J N pamn REEN) P T I | |
12 |+ BMEER ADDRESS 161604 [BBI4I s > T120 ! | .

13 |+ BNEER ADDRESS 161609 (BB 41 3 - 20 20 - < ’
| 4 |+ BYEFER ADDRESS 16105 [BB141 & e 20 2| & |
|5 |+ BURFER ADDRESS 161902 | BBI4) 4 a 2] 20 |
16 1+ FiME s COR=>S 161404 [BBIA4I S S 20] 22 3 |
17 |+ BMFER ADDRESS 161602 | BBI 4| 2 2 22 120 2 |
|8 |+ BYFFER ADDRESS [ 510 (B4 | 5 S 20f 2| T |
19 [+ BPREER ADDRESS [ 09| BRI 41 = = | 21 120 8 |
20 |+ BFR ADDRESS | |G1G13[BBI4! 1201 | 20,11 | J | [ = |
21 [+BFR ADDRESS 2|GIJ07|BBI4I Lj%ﬁ'?? 21,20 f | i
22 [+BFR ADDRESS 3|GIG|2|BBI4| 111118221 22,2l | |
23 |+BFR ADDRESS 4 |HIBO3|BBI32 23,22 ]

24 |+ ¥60RCE GATE T |CIDI2 |BBIBI 22 UL UL LU giigaiiy 1 ‘
25 |+ AE ATE ENTIFIJ0 4 | BBI5 2 242 25N ol niin n n n |
26 |+ GEAD, OBD ClJi2 |BBI82 gyl LS L L U 1 |
27 |+ MEMORY BFR [A4J13 [BBOII 16,3] 124,3 |
28 [+ BFr 28 RESET |FID0O7[BB 15 2,3 [T]e83 |
29 [-2B RESET F2608 | AAI2] S51.1% |

NOTE: IN THE ENTER MODE, TRANSFER A CHARACTER (NUMERAL 4) FROM KEYBOARD

TO 2B, THEN FROM 2B TO MEMORY




Transmit Text and 1B
Empty, Buffer Print and 2B
Empty, Receive Text Buffer,
or Enter and 2B Full.

Not 1B Generate

CSfarf Character Cycle)

—_—— ‘l Bring up Memory Go line ]

BB182

Count bit parity in Buffer
Print or Enter

Turn off vertical and
horizontal currents.

Turn Read-Write frigger to
Write

Conduct opposite (write)
current in same vertical
array line.

Is

Memory
Buffer trigger
on ?

BB221
BBI51

BB152
BB181

BB181

BB181
BB182
BBO11

Conduct opposite (write)
current in same horizontal
array line.

Not 2B Set ] Turr; Read-Write frigger to BBI51
Not Strobe Rea BB181
Normal Count Sequence
Step bit counter
BB141
Yes Buffer No
Address Time
0?
Step Buffer Address Register,
BB152
;A
Yes Buffer No
Address Time
77
BBO41
BB042
BBO51
Decode buffer address | BB052
BB182
Conduct vertical read
current in selected array BB181
line. BB182
BBO11
Block vertical and
horizontal current
BB181
Conduct horizontal read
current in selected array
. . line. BB152
Set Read-Write trigger to BBOI11
Write BB181
191 Receive
1B or 2B is full (readout), AA Text Buffer or
or 2B is empty (store). AAO9] Enter
4 AA121 5
- Gate bit from 2B to BB152 Gate sense amplifier
Memory Go line drops. BB182 Memory Buffer ggéﬁ output to Memory Buffer

<End Character Cycle)

Figure IOP-2. Buffer Storage Operation (Sheet 1 of 2)
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BBO11

BB152
BBO11
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2 v 3 v 4 v 5 A 4 6 4 7 A 4 8 v 9 - 10 L4 n v 12 w
BFR. ADR, TIME 7 BITIN 18 —
NOT 8FR. ADR.EMPT BFR ADR TIME 7 1B FULL o . S J
ENTER : ) A BFR. ADR. TIME 7
BID 1 STORE STOP CODE SET GATE STO STP CDE STORE STOP CODE NOT TRANSMIT TEXT __| OR ® NOT BR. PRIN ol
N - PRINT R BUFFER PRINT
28 EMPTY A FF L 1|
( )LI—_CI [CONTACT) . NO CHECKING ¥ STORE EOT ( @ ) AA191 AAGHT - R
A NOTI/oCvVelE ] " R N STOP CODE ENTER, BUFFERED RECEIVE, OR STORE STOP CODE uin (SET 281)
ey — - CHECKING : STORE EOB ( ) BUEFER PRINT OR TRANSMIT TEXT BFR. ADR. TIME 0
cc2 CC PULSES
(- STO/P CODE MEMORY GO T2 12121 21 212712 12 N2yl 21 271 2 N (SET 282)
POWER ON RESET L ARy SO ? BFR. ADR. TIME 1 EEE—
ALWAYS JUMPERED -’t'- (SET 282) READ T H Hum
3 18 EMPTY" IN 1971 H A f———— WRITE d (SET 283)
T 1— VISG —— —— ] - BFR. ADR. TIME 2 M A
MODE CHANGE N - (SET 2B3) HISG — — — |1
M p Lz S - . w P EEEET)
TRANSMIT TEXT T —| BAT 0-5 { BFR. ADR. TIME 3
BUFFER PRINT MEMORY GO i (SET 284) BAT &
A p— ODD PARITY SAMPLE (BFR PRINT OR ENTER) —— | A (SET 285)
B @4—-_25 FULL ,I:IN J M — EDIT CTRL 3 g BFR. ADR. TIME 4 —
-~ BUFFERED RECEIVE ONLY A b (SET285) BUFFER PRINT ¢ AL ) } LOCAL BUFFER SET 286
RECEIVE TEXT | ENTER PRINT BFR. ADR. TIME 5 R
O | RECEIVE TEXT BUFFER . ] (SET 286) — I
(SET BUFFER PRINT) Or | RECEIVE TEXT BUFFER OR ENTER A 0 (SET 287)
> AAZ72 r T — BFR. ADR. TIME 6 —
ENTER BB152 — (SET 287) VN IR]
PR — BER. ADR. TIME 0-6 . HSORIZAONT;\L S\;VITCHES SWiTCH AATTI
18 GENERATE By e Lo N —
sls|alala]r]= SOURCE | SINK
2B SET . BBO51
SET 181
1 oz + ON WRITE l A R S ALY
¢ STROBE FN—I 1. | . Sd - ON READ J{ S‘Z)Iz S|Z -
- Sw HORIZONTA SET 182)
NORMAL COUNTING SEQUENCE A |_READ SET GATE ~READ - WRITE. READ [} = (o E Buw TAL A |—(SET182)
N 256 E 2 g ;g
RESET BUFFER ADDRESS N cci LA READ ODD - WRITE EVEN — e |28 [ 824 VERTICAL A (SET 183)
VERTICAL DRIVER READ GATE = &3 o —
[ A (R - BB) + (W . BAS) A Y |3 8~E o
’ BBI51 —] 56 2=k 29
<3 << (SET 184
A BB181 L | |\ |READ EVEN - WRITE ODD — g 2~z 3 H A
Q \ A |L_VERTICAL SWITCH WRITE GATE E5°~1232 [J1T —
2
E (R + BAS) + (W + BAB) 5H > 8k + wiy (SET 185)
POWER ON RESET 3 READ — j za —
D HORIZONTAL DRIVER READ GATE BFRADR11,7,8 g8 + -~ 1
| 5/5;( @ 8 SOURCE SINK — A M
B
9 [N]—-]_ WRITE — 2 “|~Egg (SET 187)
3 or A HORIZONTAL SWITCH WRITE GATE o= M A
ol 2 — A 5L EZs[~]285 VAT
3 7|2 OR BBOTT >ag—F oa TRANSMIT TEXT AATET
N ) + ON READ AA91
BB182 1 BFR ADR 4,6 I OE 58 - ON WRITE
BUFFER ADDRESS 5 A |YERTICAL SWITCH READ GATE zz BBO52 BBOS1 N ’
N X 33 OBJECTIVES:
VISG NOT REC, TEXT BFR. 3 ©0 7le]s[a]s [2] 1]
L —I—w BFR ADR 12,9,10 T 170 100 000 007 070 STORE (ENTER OR RECEIVE TEXT READOUT (TRANSMIT TEXT OR
FF | Gl }
¢ BUEFER ADDRESS TIME 7 N A — VERTICAL DRIVER WRITE GATE | BUFFER) BUFFER PRINT)
- -] VERTICAL CURRENT SOURCE GATE " HORIZONTAL DRIVERS
cez Yy —— 3G 1. BRING UP MEM GO (B5) 1. BRING UP MEM GO (B5)
POWER ON RESET 4 | {HORIZONTAL SWITCH READ GATE 448 ONLY 2. SETREAD (C4) 2. SET READ (C4)
BE18] :
VERTICAL CURRENT SOURCE GATE —L3K | 3. ADVANCE BIT CTR (FUS) 3. ADVANCE BIT CTR (FU8)
) HISG O MEMORY BUFFER
ca Al A HORIZONTAL DRIVER WRITE GATE 4. DRIVE VERT. CURRENT 4. DRIVE VERT. CURRENT
o = HORIZONTAL CURRENT SOURCE GATE K 3 (E4, D¢, E8, C9, DS) (E4, D, Ee, C9, D)
0"
- Lo VN BBOTI CURRENT CONTROL 2 200N MEM BFR i
MEMORY BUFFER 5. SET MEM BFR. (F5, G5) 5. DRIVE HORZ. CURRENT
POWER ON RESET r‘l— 281 NOT ENTER N (F4, D6, E6, B10, EI0)
. | 88152 BER. ADR, TIME 0 ~ A ROl [ A ™ 6. DRIVE HORZ. CURRENT
£PR. AR ] ™ 2 A (F4, D6, E6, BIO, E10) 6. ALLOW SENSE AMP, TO SET
READ EEIN K + MEM. BFR. (D10, F8, F9)
BFR, ADR, TIME 1 sl A MEMORY BUFFER RESET GATE: 35077 ODD PARITY 7. BLOCK SENSE AMP. (F8) 7. SET 28 BIT (A12, B12) OR
283 — WRITE POWER ON RESET ODD PARITY : !
N 8. SET WRITE (D4) SET 1B BIT(C12,D12)
. ) 1A
’ gFBIZ ADBR. TIME 2 - —E 9. DRIVE VERT. CURRENT 8. SET WRITE (D4)
(E4, D6, E6, C9, D9)
ADR. TIME 3 b A |or MEMORY BUFFER SET GATE — 9. DRIVE VERT. CURRENT
BFR, ADR. " ODD PARITY BB 151 10, DRIVE HORZ, CURRENT (E4, D6, E6, C9, D9)
285 STOPCODE___ cc2 AC INPUT IF MEM, BFR. ON (F6)
ADR. TIME 4 b A NOTSTROBEO | === _BFR 2 RES BUFFER PRINT ORENTER | 10. DRIVE HORZ. CURRENT IF
BER. ADR. Tl A { 11, RESET MEM. BFR. (F6) MEM. BFR. ON (F6)
G 286 — NOT 28 SET J t:,..]_i FL BB221
RECEIVE TEXT BUFFER OR ENTER 1 A BFR. ADR. M. 7 ok - (2B RESET) 12, REPEAT 2.-11, UNTIL 11, RESET MEM, BFR. (F6)
A BFR. ADR. TIME 5 TR ok, (2B RESET GATE) A BIT CTR IS 7 (FUB) ’
CFMEMORY BUFFER N f:gmonv —— 1 6 CHESoL: A I_.__. oR 2B RESET 12. REPEAT 2,11, UNTIL BIT
- t SRl 13. RESET 28 (G9) AND DROP CTR IS 7 (FUS)
88152 e ADA TS A REC. TEXT BFR, OR ENTER BI5T_ | MEM. GO (85)
SET BB15 | ATZI 13. BRING UP 28 FULL (A10) OR
14, REPEAT 1,-13, UNTIL SEND 1B FULL (A8)
KEYBRINGS UP BID 1 (ENTER)
ILC IF NEEDED (JOP-1) 14, DROP MEM. GO (B5)
15. SET STOP CODE IN 28 15. PRINT OR TRANSMIT THE
(A2-7, B7) CHARACTER.
16. REPEAT 1,-13, TO STORE 16, RESET. 28 (G9) OR 18
STOP CODE.

17. REPEAT 1,-16, UNTIL STOP
CODE IS READ OUT TO 2B
(BUFFER PRINT) OR 1B
(TRANSMIT TEXT)



2 A 4 3 A 4 4 v 5 v 6 A 4 7 A 4 8 v 9 A 4 10 v 1 v 12 v 13

—
o = BUFFERED RECEIVE ONLY O BUFFER PRINT SET GATE
v} g
b c \\5‘ WRITE el N |
oY) g BUFFER ADDRESS TIMES | |i| TNS OR CR L
RECEIVE TEXT
BUFFER PRINT ENTER 1 I
- o1 C2 SET BUEEER PRINT [ ] N B BUFFER PRINT ‘(@ KOT BUFFER PRINT 2 ENTER KEY
—_ O NOT C1 A FL AA2T2 _-"—‘ ! NOT ENTER A
© g A BFR, ADR. 11 AND 12 CIRCLEC GLEAR KEY
E
> | (NORM, SEQ. AND) BFR. ADR. 4 AND 5 AND 6 CcCl - NOT STROBE (N/C) —or START BUFFER PRINT
A w BFR, ADR, 7 AND 8 A 28 EMPTY A ENTER Pl
- BFR, ADR, 9 AND 10 AAZ72 BB181 CLEAR (N/O) A
BUFFER PRINT & STOP CODE ENTER i 28 EMPTY
> BB161 LOCAL . s L O RESET BUFFER ADDRESSS SET GATE
> , o & BUFFER PRINT SET GATE a1 |
= 282 A BB211
§ NOT 286 ] r///dfr’—éﬁg¥gx
o) EOB NON- PRINT FUNCTION NOT EOT 4
@ Al WRITE r EEY END BUFFER PRINT TRANSMIT TEXT . //
Q NoT281 OR STOP CODE
: ] CIRCLE Y — .
= B 285 L NOT VERTICAL CURRENT SOURCE GATE A BUFFER PRINT RESET GATE START RT NOT BUFFER ADDRESS EMPTY N oR
= EOT A BUFFER ADDR. TIME 6 COMM A —
o NOT 2B 2 RECEIVE TEXT RECEIVE ANSWER BACK [ Ha 88171
2 286 r}slm MODE CHANGE AT CIRCLED A
@ T ED TEST POINT 3 or © RESET BUFFER ADDRESS SET GATE ___BBIZT__
9 } 4 28 SET / RESET BUFFER ADDRESS SET GATE
JUMPER ON CARD AT AIE, BBI6] RECEIVE TEXT
g S N A i e e ckiNG '——]N . CNTRFRLESET__< 18 FULL A RES BFR ADR RESET BUFFER ADDRESS
o SEND (CHECKING = STORE EOB AS STOP CODE) L] M CIRCLE C Al FF TURN BUFFER ADDRESS 1, 2, AND 3 ON, BBI141
=] ENTER SERDES —1 N N POWER ONRESET [ TURN BUFFER ADDRESS 4-12 OFF, BB131
2 N A | A — AA272 ccl ) - 38132
o NOT C2 READ — 1A BB291
2 c | or END CF SFTC”E END OF STATE [N ! ANZTZ NOT END OF STATE BB152 88292
i & %RCCEIL\EEBTEXT - OR POWER ON RESET OBJECTIVES:
A —
o 2B SET ADVANCE RESET
T MODE CHANGE BUFFERED RECEIVE O
> RotL 5 MODE CHANSE NLY 1. DETERMINE IF REVERSE 1. NINE RESET CONDITIONS:
- 71 AA321 COUNT (E6) 1) START ENTER (A1)
o ’ 2) CLEAR (A11)
= (T:R]ANSM'T ANSWER BACK 2. NO CHAR, CYCLE IF REVERSE 3) START BUFFER PRINT (A11)
g N (10P 2, C3) 4) START TRANSMIT TEXT
— (811)
0 5087 3. OPERATE ADD PULSE TGR 5) END TRANSMIT TEXT (811)
—_ CIRCLE C IF REVERSE (E9) 6) TRANSMIT TEXT TO
Z SEND RECEIVE TEXT (B11)
: ) Ll A 4. ADVANCE ADDRESS FORWARD BUFFERED RECEIVE ONLY:
: = NOT C2 NOT BUFFER PRINT IF CHAR. CYCLE (E10, AND 7) START RECEIVE TEXT (B9)
i =] ENTER SERDES FU8 AND FU9) 8) END BUFFER PRINT (B9)
i &, AA321 9) AFTER RECEIVE TEXT (C9)
‘ 5. ADVANCE ADDRESS NORMAL
‘
; o) 2 Y—BUFFER PRINT 5T COTE EDIT CTRL 3 LOCAL A (FORWARD) AT START OF 2. OPERATE RES BFR ADR TRIG-
= } LOCAL [ - A 1A FF 2B FULL NOT BUFFER ADDRESS EMPTY CCl,,  ADDPULSE imkégEROCRYACLE C(;US) GER (C11)
| = ca [ REV. CTG, SEQ.CONTROL SETGT " |A | FF N ¢ ORATCCZIN )
| > 88221 - A {2 REVERSE 3. RESET BITCTR TO 7éF$J(8},:U9)
' < o TG SEQ SET GATE AND CHAR. ADR. T
a POWER ON RESET 8221 ¢z - NOTE: ONLY THE CHAR. ADR.
Pt BUFFER ADDR, TIME 7 88221 ] REVERSES. THE BIT CTR ALWAYS
(UDJ E%Tv« L T?( CYCLE (NQ) BB152 ADVANCES FORWARD.,
T emoETND A NON-PRINT FUNCTION oo |aER e AC INpUT
o NOT SEND KEY (N/C) A STROBE (LATCH) : BUFFER ADDRESS 3| |
2B1 .
2 ENTER ’_ NOT 286 A | Or|_REV CTG SEQ SET GATE .RAEV CTF?: SEQ REVERSE COUNTING SEQUENCE 88152
NOT 28 2 LA
1)
5 NOT BUFFER PRINT 285 cc2 [ | NORMAL COUNTING SEQUENCE
o } ENTER A
& NOT STROBE 0 \POWER ON RESET

: B142
' BKSP

BB151




ENTER (CONTROL
RECEIVE-AB)
AA164| DEPRESS SEND KEY. l

INITIAL LOWER CASE

AA101

1

AA231 l

RESET ENTER
SERDES TGR

is
cHAR(®)

(EOB) ?

YES

IF NEEDED

BB211 l STORE STOP CODE

[

BB211 L RESET ENTER

|

BBZHl TURN ON BID TGR

RECEIVE
~(®or®)?

YES

NOT A POLLING
SEQUENCE

RECEIVE STATION
BBI0T|  \DDRESS CHAR
MODE CHANGE | _ _(INTERMEDIATE POLLING
TOABEF MODE
YES

RECEIVE SPACE?

MODE CHANGE TO
TNS (ABE)

YES

TURN ON END OF

A,
AS21 STATE LATCH

I

SEND (©) , MODE
CHANGE TO CONTROL
RECEIVE

TURN OFF B AND F

L EXT MODE
BB281| GRS —GRANSMIT T T )
AA21] TURN ON MODE

CHANGE TGR

| _ (" RESETS ITSELF OFF
NEXT CC1

RESTORE S REG.

RESET 1B REG.

RESET BFR. ADR.

TURN OFF RETRANSMIT

AAZ31
BB171
BB201

LATCH
[

RUNS CONTINUOUSLY
IN TRANSMIT TEXT

START SERDES CLOCK

AA131

NO START OF 2ND

TRANSMISSION

AA291

BRING UP 1B GENERATE

AA231 ETART CONTROL CLOCK]

AAT41 L BRING UP 1B SET

|

s SET (© DEGATE 184 AND 187.
TO 1B REG SET (D) TO 18 REG (821)
AA191 (8421Q)
AA18I ]
TURN ON'RETRANSMIT
LATCH
88201 |
¥

BB182 | BRING UP 1 B FULL J

AAI13T

TURN ON ENTER
SERDES GATE TGR

AA231
AA131

TURN ON ENTER SERDES
TGR, RESET S REG.
EMPTY TGR

YES

BID TGR ON?

BB201 l TURN OFF BID TGR‘J

AA221

TRANSFER 1B REG.
TO S REG.

-

SO0 OFF

TURNS s8 ON,

)

AA231 ISTART CONTROL CLOCKJ—— ~{ RESETS 18

D

AA13I1

RESET ENTER SERDES -
GATE TGR

RESET 1 BREG |AA23I

BRING UP
MEMORY GO AAT9T
BB182

IREAD OUT CHAR. TO 1B l

BRING UP 1B FULL BB182
AA191

DROP MEMORY GO
O BB182

CHAR. OF SECOND
TRANSMISSION

OUT LINE

SHIFT CHAR THROUGH
S REG. TO SERIAL DATA [~

SERDES CLOCK
CONTINUOUSLY
RUNNING (TRANSMI

TURN ON S REG

AABHE EMPTY TGR
RESTORE S REG

AAZ3 AT NEXT SD1

TURN ON END OF

BB271
STATE LATCH

AA32]

sHIFT (B) THROUGH
S REG.TO SDO LINE

I RECEIVE CHECK
BB271 | TURN ON D MODE TGk |- —  JCele S o

TURN ON MODE | RESETS ITSELF
AA211 CHANGE TGR OFF NEXT CC1
STOP SERDES CLOCK
RESTORE S REG.
RESET 1B REG.
A
Aﬁlzgll TURN OFF END OF
AA32] STATE LATCH

MODE CHANGE TO
RECEIVE TEXT

BB191 BB271
BB411

l DATA CHECK J BBI7T

¥

RECEIVE
?

BACK TO TRANSMIT TE@— - % OFF D MODE TGLI BB171 [

RECEIVE
?

BB171

RECEIVE

DATA CHECK, MODE
CHANGE TO CONTROL

RECEIVE NEGATIVE
ANSWER BACK

RETRANSMIT
LATCH ON?

Figure IOP-4. Transmit (Sheet 1 of 3)
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v OBJECTIVES

2 v 3
sD3 v 4 v 5 A 4
6 v 7
v
Not S1 8 9 v
ot S2 S Reg Empt: Enfer Serd 10 o Generate @ (8, 2, 1, bits) after successful poll:
ot 53 SReg E Send Y e Serdes Gate l Enter Serdes 1. Bring up 1B Generate (C4). pott:
ot 4 A S Reg Empty Set Gate q 9 ety —] &QZ_' Al FF ~ SDAC rA FF 1 2. Start control clock (E5).
ot S5 M_____‘ A FF 18 E’EM"G‘_ A 9 CcCc2 3. Bring up 1B Set (B4)
A Not $6 Not Send L—q Reg Not Strobe O =t ccl1 4. Not Transmit A . ,
Not §7 SDAC = + Mot Transmi nswer Back blocks set of '1B4' and
Nof 58 == Input from Buffer — e Ny AAI13] A 1B7' (C4).
A Storage 10P 2 ®) . S Reg Send 5. Turn on 'retransmit* (E8).,
AA221 N Line S8 - AAZIT © Transfer character to S register:
AA131 N send A (sP) 1. 'S register empty" turned on by Not Send (from
send 182 N 20— 57 Reset_['f— Mode Change f;f(;v‘ji”:gmfde) or when § register emptied
Nor Enfer Serde (A Not Clock Run . ransmission of previous ¢ aracter (A4),
4 Buffer Address Time 7__ o A 18 Set Not C1 % reset $H4) 2. Tumn on 'enter serdes gate' and bring up $ Register
Buffer Address 4, 5. & & e E— OR N Not C2 A Restore (A8 and C8).
Buffor Address 7 88| ] A 183 N R Send (5]"’) i Turn on ‘enter serdes' (A 10).
Buffer Address 9 & 10| A By ® S Register Empty . $5 Reset & , 3 Bring up SO Reset (36).
JUtTer Address 7 & 1Y | - S5 re
Buffer Address 11 & 12 Not Bid " - N l..___AA]Z] (2) 1. Serdes clock runs continuously during send
Transmit Text E 184 N oan o N 54 Reset $1H operations (D8).
5 A o A 54 2. Character is shifted to Serial Data Out line
BB161 j * o (4) e Reset 1B register:
N See Note AA221 S3 Reset 1. Start control clock (E5).
\ S3 2. Bring up 1B Reset
A ® |EOT Gate Il A ](BZf), 52 Reset 1 ® e Load 1B froFr)n bufffasresrc(,i?;)é;
Time Out15 | OR — 52 1. Bring up Memory Go (C10).
N 2 2. Scan character to 1B (IOP 2).
’ AA311 BB161 & 186 —\ : M] . & (A) e Detect final character from mem)ol’y ( ):
A Q EOT Gate A m - Enter Serdes eset s 1. Recognize () (D7).
EQT Send 2. Turn on 'end of state' (D8)
From 10F'3 cc2 AR FF N | Notcz | 50 Reset #H & 3. Prevent 1 Reset (D3).
Operate ——E: —\ NotC2 [ A 5 P 4' a Rese .
—_— — 1B Full . . Go to receive check answer back mod
A A Not Transmit Answ B ](g - ﬁﬁgg} (1 —.—— IS;TC" oy 5 Resel 18 during mode change oo 9
S Reg Empty PI——— IEal nsmit Answ Bk A AA221 Send A ata Out ¢  Generate © if memory hangs up for 15 seconds, or end
AA181 of memory is reached:
AA101 AAI91 b1 A AA231 . 1. Turn on 'EOT' (C3).
Send O ‘ 1B Generate Send | OR |5 Reg Restore 2. Bring up 1B Generate (C4).
—— ] erate \ 3.
e |, [Generatech R =R Mode Change | 18 Emply 3. Stat coniol lock (51
ransmi .
> e AATEI Buffer Address Time 7 —+1{a send AAZEL [ Not Mode Crange | 5. Tumon 183, '1B4", '1B5', '1B6', and '187'
Not 1B Generate AA291 - — "~ Not Line Transmit OR Memory Go latches (85,C5)
Send Not Transmit Text OR sD4 OR A Serdes Serdes *}/SDAC 5. Go to control receive mode (D9).
N Not End Of State Up except when Memory Not Mode Change ™ Osc Clock
L
Not C1 A OR 1B Reset is running Not 181 AA131 300Hz----AA361  AA061 BB182
5 ot ]NB%t 1B2 | ]553.92HkHZX;£3'2262 AAO71 Set Control Go to
. Mode Change S ot Transmit Text - z Control
D | Notcl ¥ Jed © | '
Buff i 1B5 A Receive
Not SO AAD3 Cl-i2 er Address Time 7 OR %______‘ Sond Mote
A —ﬁa——a—————————l Enter Serdes |
Enter Serdes Send A K Cl A
Not ©® 0 OR Not 181 AATT1 NotC2 | E{'df Of
Not B AAZ31 N B2 Send  ]OR ‘“L* .
P @ OR [— : x Enter Serdes | F
. i 5 .
1B Generate A A Control <l B5 A %FCT_— A
Transmit Text E Clock Cc2 ;\:sofOIKBé .
Not(®) E AAO7T BB271 AA321 E
g | Mol E Not 181 el Mode Change ] Nor Foesive
NV Not 182 Not Operate A [Transmit Text A D Set Gate Check
Controt ccl 1B3 Answer~
Ose _ Not 184 NC B80S e Bk
B5
18kHz-~AA361 AA364 CC2 5 Transmit Text A Retransmit ‘—-] i
} Note: 15, 2kHz-~-AA362 : B OK Bid | L L'i} Not Retransmit [
Because § reg triggers are restored on, the "no bits" fi AA191 To IOP5
the 1B reg are loaded into the S reg. ! e e Reset Bfr Adr
BB201
8 ]
k] »
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TRANSMISSION, THEN READ FROM MEMORY

STORE IN 1IB.

(NUMERAL 8) AND

NO.| SIGNAL NAME SP LOGIC TIME SCALE BASED ON SERDES MULTIVIBRATOR (539 CPS NOM)

| _|-spcac 6roos |asosi | LML LU I‘L“LI—LI'—I_I"L"LHHL-I:L-LI'L'L-L"LHL"L"L—L—L"L"L'L-L—LI_L'T
tsmease—Jowos fares || UL LALLL mmmm:m nhahhht l‘lmmmmmm_‘L'\_rLTL‘\mmmL‘L
3 | +sDI H2D05. | AAOSI 2a[ a2 ‘ ] | | _|‘|_ ‘ ‘|‘L
4 |+sp2 H2D04 | AACSI 7,337 . I I : [T l L.J__l LT
5 |+sD3 H2D02 | AAOSI L4 14 ' | 1 I Ll ‘
6 |-SDAC GIDO7 | AAOSI | | i ' |
7 |+S REG EMPTY |G2BO3 [ AAI3I 8,6 |
8 |-ENT SERDES GT [G2D06 | AAI3| "Uﬁf 57 '
9 | +ENTER SERDES |D6J12 | AA23I | ||8.8] 28,20, L ‘
10 |+s8 H4DO7 | AAO2I s!T!o1PI 7] ‘
I | +s7 H4D10 | AAO2I 10,6 STOP, 10,6 7 1)

12 |+s6 HaJll | AAO2I : 1,6 [T stop 1,6 7 1o | | |
13 | +s5 H4BI2 | AAO2I \2.8 STOP 12,6 7 9 |||
14 [+S4 H4G02 | AAO3I 13,6 STOP 3,6 7 '
15 [+s3 H4J13 | AAO3I 5 14,6 [ 46 14,6 [sToP | | LS UERRE ,
16 [+s2 H4GO9 | AAO3| 9 15,6 15,6 i5,6 STOP i5,6 71 g; ]
17 | +s1 H4J06 | AAO3I g 16,6 6,6 168[T [sT0P | | L6.6 | |7 9 |||
18 | +s0 H4607 | AAO3I SL_sTART | | | : 17,6 7,6 78 [T {5707 o |||
19 | + SER DATA OUT |D6BO3 | AA23I START T T STOFI’ '

TIME SCALE BASED ON CONTROL MULTIVIBRATOR ( I8 0 KCPS NOM)

20 | -ccl FIBO7 | AAOSI 'l_h\_-L_L-l_I‘l_hL-_lr_hL_L-l_ L] HpEpEpEyEpinEp N | UL LLLL

| 21 | -cce FIDO4 | AAOSI I'LII'-L'IU'I gEpiy LI'LI'\L'LT'LI'LI'ILl"LI‘l_ﬂL."IL_"l_"lL_"'L"L_IU'I_'I_l'IL."I_"lLI'Lﬂ_lITL.I'L"L'L"U
22 | +sREG EMPTY |G2B03 | AAI3I 1 2 _

23 | -SDCACI GIDO5 | AAOSI [ |
24 | -SDAC GIDO7 | AAOSI |
25 | -ENT SERDS GT | 62006 | AAI3I |
26 | +ENTER SERDS | D6J12 | AA23 | |258[[ | 128,20 ’
27 | +s0 | H4Go7 | ARO3I l 26! |
28 | +c| H2604 | AAO7I | |2720( ] 129,20 |
29 | +c2 H26o7 | AAo7l | |28.2] [T 28,20 |
30 | -1 B RESET D6J09 | AA23| 28 25 '
31 | + MEMORY GO CIGI2 | BBIB2 38 | 138 ‘
32 | WRITE C1J02 | BBIBI z}l 120 | 34'20. 341210 l ] . . . |
33 | +BFR ADDRESS | | GIGI3 | BBI4I 33,32 LBAT O | TBAT I BAT 2 BAT 3| | LLBAT 4 BAT 5 | LLBAT & | [33.35

34 +§’5’§J'EC%U%’}ETNET cipi2 | BBISI 34,321 I f m 1 LL| ‘
35 | $HORZ CURRENT [fy04 | BBIS2 34,50 [3521 I m ' ‘ |
36 | +MEMORY BFR | A4J13 | BBOII 35 134,52 |
37|1B3 D4DO5 | AAISI + 6 |
38 |+ 1B FULL D4B0O4| AAIQI 130 33 ] |
NOTE: TRANSFER CHARACTER (NUMBERAL 4) FROM |B TO SERDES AND BEGIN
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2 v 3 v 4 v 5 v 6 \ 4 7 v 8 v 9 v 10

®

Receive Answer Back A <> D Reset Gate
Not C2 ‘ —1 or D Reset Gate o Go to
BB271 " transmit text .
A BB271
A Not B A Rec Ans Bk-A ¢ (_Receive Answer Back m
D 7 (BB261) Not )
Not F T8 Foll A Receive |Negative Answer Back
u
BBO21 <> D Reset Gate
- B Not &) Not CI A

4

i A
D Not Retransmit OR O EOT Gate D

Receive Answer Back
From IOP 4 ® A To IOP 4
B BB171
&_ Not Send
’ 181 Not Operate
182 Not C2 ‘ A Set Control Receive . Goto
1B3 A @ Not C1 " Control Receive
S-Reg Not 184
Line :BBg ‘ BB111 Data Check
c (Serial Data In) 38261 EOT
1B OK C2 BB251
Not 1B1 A Rekey
Not 1B2 OR (] 45M
183 . © ] ORg FL — ORr Bell MD .
184 Data Check 1 A sS (Ring Alarm Bell)
1B5 Not C1 A (key depression) | AATTI
’ 186 ‘ Power On Reset ‘ OR T AA221 AA22]
AAOY Vo Not Power On Reset| OBJECTIVES
r— Reverse Transmission - ® Receive for answerback:
| A Reset Gate 1. Receive and recognize (C4).
| OR < 2. Bring up D Reset Gate (A7) andOEOT Gate (B7).
| 3. Go to_transmit text mode and send (IOP 4).
D N | J AA211 ® Receive for first answerback (Not ):
- 181 1. Receive @
| Not —1 OR __.E_Mt_e__’ Go t? 2. Bring up Receive Negative Answer Back (Aé).
| Not 12 Receive text 3. Bring up D Reset Gate (A7).
| 183 AA2T1 4. Turn off ‘retransmit' latch (IOP 4).
| Not 184 A @ 5. Go to Transmit Text and resend message.
’ | 185 - ® Receive @ for second answerback:
1B6 A !
| 16 BF ] OR D Reset Gate > 1. Receive .
| BBIT1 2. Bring up Receive NegativeAnswer Back (A6).
| AAI191 Y 3. Bring upOEOT Gate (B7).
4. Load to 1B (IOP 4)
g 5. Turn on 'rekey'-~data check (C7).
6. Ring alarm bell (C9).
E 7. Transmit@and go to control receive mode (IOP 4).
® Receive as answerback:
1. Receive and recognize @ (C4).
Rec C Receive 2. Turn on 'rekey'--data check (C7).
((( Rec - 3. Ring alarm bell (C9).
"7 BB261 MD ﬂ 4. Bring up Set Control Receive (B6).
BB241 5. Go to control receive mode.
’ *Multiple ANDs @ Receive as answerback (reverse transmission):
1. Receive and recognize (D4).
2. Bring up A Reset Gate, B Set Gate, and D Reset Gate (D7).
3. Go to receive text mode.
e L3 F »



RECEIVING

RECEIVE TEXT, TNS, -
CR, IPM, CA, CAS, CS MODE

v

SERIAL DATA IN
LINE DROPS

AAI13]

l AAI3]

I START SERDES CLOCK | AADS]

AAO71

(LINE NOISE) <5 (START BIT)
NO YES

DOWN 1/2 BIT
TIME?

SERDES CLOCK NOT

AA031

SERDES CLOCK
LATCHED ON LATCHED ON INDICATES CHAR -~ OVERFLOW CONDITION
AAI3] ARRIVING TOO FAST
l | l AAI21
TURN ON
ENTER SERDES (CHARACTER IS LOST }--{ RESET 2B REG l
GATE TGR AAT3] | AAI2]
I SET ERROR,
TURN ON DATA CHECK, SE%J
ENTER SERDES TGR | 1) RING lieu. o
‘ BUFFERED
SHIFT CHAR THROUGH RECEIVE
S-REGESTER
NO YES
(PRINT) DOES (FUNCTION)

CHAR CONTAIN
842

REFER TO IOP-14
(SHEET 1), ON-PAGE
CONNECTOR 1

PICK ROTATE AND

|START CONTROL CLOCﬂ

TILT MAGNETS MAGNET

PICK FUNCTION

AA231

AA251

RESET IB REG

C3, C4, C50R
C6 N/O MAKES

RECEIVE
TEXT MODE?

- NO

PARITY ERROR
OR NOT S8

AA231

|

TURNON 10O
CYCLE TGR

r TURN ON 2BR TGR J»-‘

AA141

BRING UP IB SET I

AA12]

l AA141

NO

YES

I

RESET ENTER SERDES
GATE TGR

RESTORE S-REG

|

[ DEGATE SERDES CLOCK

AA131

AA231

AA131

IS CHAR A
?

gg?";: SET ERROR, DATA |
Aain|  CHECK, RING BELL TRANSFER S-REG TURN ON 2B
Bho71 | FORCE 281 (=) TO IB REGISTER RESET GATE TGR
| AAT8I | AAIZ1
AAI91
g L RESET 2B REG
CR OR CA MODE? MODE CHANGE TO nﬂ BRING UP IB FULL I AAI2I
BBO3! AAI91
YES RECEIVE NO

TEXT MODE?

ONTROL CHAR
PROPERLY RECEIVED
WITH GOOD PARITY
REFER TO APPROPRIATE,
MODE IN IOP-12,
SHEET 1 OR SHEET

MODE CHANGE TO
CONTROL RECEIVE

' AA272

| RESET ERROR LATCH I

RESET ENTER
SERDES TGR

TRANSMIT CHECK ) __ |
ANSWERBACK MODE

VALID CHAR?

AA181

AAI21

l

I START CONTROL CLOCK |
: l AA231

TRANSFER 1B REG
TO 2B REG

PREVENT 2B SET

|

AA231

AA08B]
AA091

r BRING UP 2B FULL I

RESET 1B REG

|

AA231

Figure IOP-6. Receive (Sheet 1 of 5)

RESETS ITSELF OFF
| TURN ON 2B SET TGR I’" NEXT CC2

AAO21
TURN ON END OF
STATE LATCH
L BB271
TURN ON D
MODE TRIGGER
BB271
YES ERROR
LATCH ON?
BBO3!
ENCODE AND ENCODE AND
TRANSMIT () TRANSMIT ()

0170

RESETS ITSELF
OFF NEXT CC2

l

fy
7[‘

I RESET ERROR LATCH

I

TURN ON MODE

BBO21

CHANGE TRIGGER

BACK TO RECEIVE ___l
TEXT MODE

AA211

TURN OFF D MODE TGRJ

|

RESET:

BB271

S REG, 1B REG

ENTER SERDES TGR AA23]

TURN ON MODE
CHANGE TGR

| RESET ITSELF OFF
NEXT CCI

END OF STATE LATCH

AA321

AA211

RESET:
S REG, 1B REG

[DEGATE SERDES CLOCEI
AA13]

ENTER SERDES TGR
END OF STATE LATCH

AA231

DEGATE SERDES

cLock ]

IBM 1971/1980 FEM

AAI31

DM (9/67) IOP-6
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! 2 v 3 v 4 v 5 6
0‘5‘ 2B Set v v 7 v 8 A 4 9 v
8 Not C1 . A OBJECTIVES
@ - OR @ Terminal in receive text mode.
- Not SO Not 2B Set ® Receive character in S register:
% Enter Serdes A Nor Send 1. Serial Data In drops (B3), starting serdes clock (C4), turning
| X on 'enter serdes gate' (E3), and turning off 'S8' (B3).
o A AA231 N Eof Parity Error 2. Restore S register (D4).
. ‘ I Cof Garble N 1B Set 3. ‘'Enter serdes' turns on (E4).
= A Control Clock _l 1 4. Condition of "line" and SDAC pulses shift character into
o) Control | CCl and CC2 i ¢ Cc2 . Cc2 S register (B4).
8 Osc AA07] S8 5. Character checked for odd parity (D6), if in error block 1B Set (A7),
2. Nor S0 6. Turn on ‘error' (E7) and 'rekey'--data check (E9).
a 18kHz-—AA3GT, AA364 ® Transfer character to 1B register:
= 15. 2kHz-~AA362 N AA141 1. Start control clock (A2).
2 S-Reg 2. Reset 1B prior to receiving character (C7).
B . R ) 3. 1B Set transfers character to 1B if in parity (A7).
ER Serial Data In 4, ‘Enter serdes gate' turns off (E3), restoring S register (D4),
- R Line 18-Reg then turning off 'enter serdes' (E4).
Not Send
o
el
B AA131
(%]]
N’
Recei
Not A A :lve | 516
Not Control Address Mode 8841 Yo
AA261 55
*—
’ Not Mode Change (2)
Not Line r—1
T—‘B Serd SDAC S4
A Serdes erdes | y
3end OR Ose | | Clock ) (4)
1 300Hz-~AA361 To Sheet 3
AAIST 15, 2kHz--AA362  |AA0S] o 53
c 539 Hz--AA364 AA71 ®)
' j 52
*—| \ (A) Not 2B Set
Not C2
S1
SD4 i 1 A
¢ (B) Not Send
} *Multiple ANDs
S0 Cl AA181
(Stop — v
Serdes (sr) C2 A 1B Reset AAT91
Clock) AAO21 2B Set
AA031 N AND 1 Mode Change —
Mode Ch — Parify
e Change 58 AA231 Error
D Not Carrier Not Send A SDAC
Not C2 A S Reg Restore Not S8 OR
OR BBO21 Mot 58 | cl
Not Send o c2
L AAZAT AND 2 Ner S0
Not Send A
’ N A A S Reg Restore Not 2B Set
Not Send A BB021 Not Garble
SO BBO21
Enter Serdes Gate Enter Serdes
SDCAC2 SD FF Parity Error
-CC2—-4 —EE‘}C——_{ A or Not S8 Data Check
E _y - FL Receive Text
Mode Change L—, Error Set Gate Error Rekey BB251
Not Send AABT qope IanccSrecfHCus: A Q) Rekey ol L
verfiow Reset i
Not 2B Set A ] Receive Text | Data Check 1 (Key Depressed)
C2 . b BB241 Power On Reset |OR
A |
Not C1 Er;fer Serdes BB171
Not C2 A
Not Clock Rom l;\eceive Check-Slave
BBO21
g 8 5 ¢




086T/TL6T NI

(L9/6) WANHI

9-d0OI

*9-d OI 9In31

(g 70 ¢ 109Ug) 9A1099Y

p o

BB161

2 v 4 v 5 v 6 4 7 A 4 8 v 9 A 4
Recei t :
S<(a)ce|ve Tex Parity Error or Not S8 o %81 2B-Reg N 2B Empty OBJECTIVES
Not A 1 A 2B1 ® Receive character to 2B register:
Not 2B Reset N\ B \ 2B Full 1. 1B Full (primary condition) turns on '2B set' if vali
(B) OR 3 P Y valid
Not C2 A 2B Set BB271 character (A5).
Not C1 CC2 - A N | 282 AAOS 2. Character is transferred; if character was in error only '2B1"
Not Invalid Char Not C (A) N (B-bit) turned on (A6).
2B Empty ot Cl L Print Out 3. 1B register reset (Sheet 2),
1B Full A A L 283 A rint Lu ® Decode and print:
& 2B Set (8) l—\ Not 1/0 Cycle 1. Bring up Print Out (A7).
AA23] AA121 AA091 2. Ering up either Print or Non Print Function (C7).
Power On Reset | ﬁ‘ \ (243)4 e T; ?{ésef ZeBc;::;i;I;c::racter and perform operation (88,C8).
N Print Print 1’;] 1. Turnon 'l/O cycle' (E4).
From sheet 2 or 18 Full N 2B5 A De- | R2 2. Turnon :ZBR' (E3).
Parity Error or Not S8 T‘ 2 2 d * code | R2A i ;U,m on :222 reset gate' (E5).
R5 . Bring up 2B Reset (B6).
| 1B Empt N 2B% Tk 5. Overflow Reset also causes a 2B reset.(E7). .
N Py ) M\ Yoo ® Receive (last charater):
1. Receive and recognize (B)(D6).
28 Inhibit M ] 287 - 2. Bring up 2B Inkibit (B5).
OR N (© 3. Turn on '2B set (A5).
W — £B|°‘2:k5] all ] AAO8] N 4. Turn on 'end of state' (D8).
ut 2B1) AAO9] Pr?:t 5. At completiop of operation, bring up D Set Gate (D9).
] 6. Go to transmit check answerback mode.
2BR Func- g‘R ex ® Receive :
A ltion 1. Receive and recognize © (Cé).
A [OR 2B Reset . * | De- -—k_-LObSp 2. Bring up Set Control Receive (C7).
Power On Reset 1| Fu?'xncﬁ::f code @—; 3. Go to control receive mode.
AA121 ‘
283 AA251
Not 1B1 —_
nINot 181 o
Not 1B2 A
R3] 2B4
\JB3 £7
N B4 A AA251
NJB5 ©
1B6 Not Send
Not Operate | - 5 Set Control Receive Go fo .
2B Set Not C1° - Control Receive
AAI91 Not C2 ] Mode
BB111
N
1B1
2B Full Not 2B Set | Not 182 Not C1
|Bo3t 2B Set End of S End of State
- tat
184 A / _ ORp==2="2OR 5 |EOS and Not O
Not 28 \.185 Receive Text Rocel A ot
Reset Gate \Not 188 sceive Text D Set Gate Toune
2855 ORPZ2EEL29T€ Transmit Check
o A
ZATo1 2371 nswerback Mode
2B Overflow Reset Mode Change
/O Cycle Not T it Text BB271
2B R _ A o Not Transmit Text Not Operate
| _— —4OR
A Cc2 | A 1B OK
S0 —OR
2 loc n/o 1 VO Crele 2B Reset Gate AAZ31
-—E FL cal Al & N > T Foll * Multiple ANDs
Power On Reset I0OC N/C 1 P d 2B Full ‘\\
ower On Reset —_—
AATAT & 2B Overflow Reset
A ‘_l AA121 Not S1 1 A 2B Overflow Reset 1
SD1
A
SD2
SD3
Not 2B Set
Buffer Print or Enter AA121
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I9)ST30Y (T 0} IOJSUBL], PUR I9}0BIRY OZITBLISSO( (G JO § 100YS) 9AT000Y *9-JOI 9InSLy

NO | SIGNAL NAME SP |LOGIC TIME SCALE BASED ON SERDES MULTIVIBRATOR (539 CPS NOM.)
I PLINE G26Q7 [AAI3I g 4 ? ' ' 7 T
2 [+cLOCK RUN G2J@5 |AAI3I | | 7L
3 HSDMV G6JPT |AA36I |"|L|'|4'U"|U"|_| Ln_]numm % Hi
4 [sD | H2DP5 | AAGG! . L ‘
5 [sD 2 H2D@4 |AADEI ! L
6 psD 3 H2D@2 |AAP6I e, \ (2T
7 PpspD 4 H2B@7 [AABT7I (] | | i 27
o fsooacT o100 [anes ihhhELL LR EEEL Rkl
9 |SDCAC 2 GI D@4 |AADSI al I.'“Lﬂ_"l."l. JLL
10 Fspac GIDPT |AADSI I M BR '
TR HaD@7 |aag2l | | [TT 1,10 I I 6| || T |
2 ps 7 HaD1p |AAg2l ||| ART I 5|1 W- .
I3 ks e Hed 11 |aAg2l ||| 1276 W2TAF p ¢ 4113 I3y
14 PS5 HaBI2 [AAP2I | || T 3|1 LI‘Z-,:
15 psa HaG@2 [AAG3I | || 2| |1 [l%?
16 ps3 H4J |3 |AAQ3I | 816 L] 27
17 s 2 HaGP9 [AAp3| A 157
18 s | H4J26 |AAP3I 57

“TIME SCALE BASED ON CONTROL MULTI-

VIBRATOR (18.0KC/S NOM.)

o n N 1
19 hso H4GAT |AAD3I 1;; | |
20 fcMy G6J13 [AA36I UHUHLﬂUﬂmLﬂmUﬂUﬂUﬂ.
21 fccl FI B@7 |AADSI g g b LT%IHL,‘]{L'U /
22 |cc2 FI DP4 |AADSI o 0y Uy Uy By By ly By g By i U}
23 hCl H2GP4 |AAQTI . BRI Zied |
24 fc2 H2GP7 |AAPTI 22f '
25 |ENTER SERDES GATE|G2D@6 |AAI3| ;24 41||
26 WENTER SERDES [D6u12 [AA23| -:25 .
27 |S REGISTER RESTORE| D6D @9 |AA23 25U%e
28 HBRESET D6JP9 |AA23 ol
29 M8 SET J6GP8 |AAI4 2423
30 WBFULL D4B@4 [AAI9I 29 L
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NOTE . TRANSFER A CHARACTER NOTE . CHANGE MODES ON RECEIPT OF A
FROM B TO 2B AND PRINT IN THE RECEIVE MODE CONTROL CHARACTER WITHOUT PRINTING
NO. | SIGNAL NAME SP LOGIC TIME SCALE BASED ON CONTROL MULTIVIBRATOR NO.| SIGNAL NAME | SP [LOGIC
| FCMy 66J13 |AA36l || MLAUMLALNLUANLN I'U'U'LI"U'U'U I cMmv G6J13 [AA36I I‘Ln_n_n_nm']_n_ﬁ
2 rcel FIB@7 | AAOS| || LI F1Lﬂ_u'|_ﬂ_~"l_:‘| 'L'L'L'L}'l."!.'L"l.'L'L'I 'L"l_'l_l‘!_'l_'l 2 ccl ' F1BO7 [AAOSI '1_]_‘!__‘1_'[_11‘[_’]
T Froga [Anost || LAMAALNL LLAAAANT LLAARN|[G Feee Froos [asos | | LLLLLAAAA
4l naeps | Ano71 || |l artis|ornis || 4 Jicl H2Go4 [AA071 | | Llais]] |
5 Jic2 Heep7 | Ano71 || LL1arma artia 5 2 nzco7 |ano7i | | LLLartha |
6 |+B SET J6GP8 | AAI4 | | 54 ! | 6 HBSET J6G08 |AAl4l || Ll5 Z‘H |
7 FiB RESET D6J@9 [AA231 || [5ALIS 5457 7 HB RESET D6J0 S AA23I | | (THEMETS '
8 [+B FULL D4Bp4 | AAIQ| ST 8 MBFULL D4BO4 |AAI9| 6M71] l
9 |+2B SET D4DII | AAIDI 52 | 9 [*MODE CHANGE |E4402 |AA211 | | LLIIofT9 l
|0 |-2B RESET F2G@8 | AAI2 | U | 10 | CONTROL FUNCT. 8 51{ !
|| [+2B RESET GATE | F2G@7 | AAIZ2 | - 19T 3 Il |-SREG. RESTORE [D6D09 |AA2 3| SLLIT 1
|2 #2B FULL D2BP7 | AAOSI | 9! | 1L
I3 10 CYCLE J6GP3 | AAI4I [ 7L A | 7 i
14 HPRINT F4BP9 | AA25| pUHIITS  COIHETR |
|5 HPRINT OUT D2D11 | AAO9I || ! 12 | i L=
6 F10CN-C I J2BP7 | AAIG3 | | | |
17 +10CN-0 1 J2BIO | AAIG3 . Hr il
IS HOPERATE 36011 [AA1al ||| 5 ] l 13
l9 M2 BR F2J@9 | AAL2] SUREEN I3[ T ] [
a. THE FINAL GATE CONDITION FOR Cl S-S ‘ NOTE® CHANGE MODES ON RECEIPT OF A
CONTROL CHARACTER AFTER PRINTING
NO.| SIGNAL NAME SP |[LOGIC
| [FCMV G6J13 [AA36I W H'Ln_nn_n
2 |-ccl F 1 BOT|AAOSI g g iy Wy N U Bin Hp Mg Ny B |
3 |-cc2 F1 D04 [AAOS| 'L bbb hhhhl
4 |+Cl H2604 | AAO7I HEME_LH |
5 +c2 H2G07 | AAOTI «5 Zarttal |
6 [+HBSET J6GO8 | AAI4| 5[ | | |
7 |18 RESET D6JO9 | AA23I 4;_!5’ i I I SUs
8 [#BFULL D4BO4 |AAID| &f 7 []
9 |+moDE cHANGE  |E4v02 |AAzil | | L[] | | o |||
10 | CONTROL FUNCT, Il]8s 17! [ | I
Il [+2B SET D4DIl |AAISl ||| smel) | |
|2 |+OPERATE J6J11 |AAI4I 15 j | b |
|3 [+END OF STATE |F6DII |AA32I | I e
b 10 CYCLE GOING TO ZERO IS THE FINAL GATING

CONDITION ALLOWING OPERATE TO BE RESET BY CC2



L-dOI

(L9/6)
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(2 30 T 199YS) JOBQIOMSUY OOUD JTWISURL],

2 v 3 4 v 5 v 6 v 7 v 8
Transmir Answ Bk hoad @ (B-Bit)
A O 181
BB081
s Not Bid
Not EOT o
1B2
A 1B-Reg
BB321 181
b A 182
AA191
183
Not Bid
m Not Transmit Answ Bk
. [ A 184
AA181 1B5
A 186
’ AA191
187
A
AA191
c Not Bid
'T\l-l Not Transmit Answ Bk
L A
Load &) AA18]
’ 0 (B~,A-,8~,2-, 1-Bits)
Not Error Latch A 1B Generate-B_, 4 1B Generate
Transmit Answ Bk v AA181
BBO3! 18 Set
Not C2
b D 0 Start_control clock
! E Cl Gate art_control cloc
1B Empfy A » for @ or
Transmit Answ Bk ) (AA231)
BB261
’ Transmit Answ Bk
Transmit Answ Bk
o End of State
Enter Serdes A FL D A
A LEOS and Not O D Reset G
38081 Not Operate OR i afe> Go to receive~text
E Mode Change BB0O61 88271
| BB271
AA321
D__|
; A ) Trans Ans Back-A, , TA-B-A ,,
’ B U (e2s1) ' BBOSI
BBO21
) L { Send-C Y Send > Run serdes clock
AA261 (AA131)

S-Reg

S7

S6

S5

54

S3

S2

S1

S0 ? ? Serial Data Qut

OBJECTIVES

® Terminal is in transmit check answerback mode (placed

there when (B) was received).

® Generate and transmit @ or ® :

2,

3.

4,

5.

Start control clock (D4).

Sample 'error latch' (D4); If off bring up 1B Generate (C5).
Bring up 1B Set (D5).

Load @ (error) or ® (no error) (A6,B6,C6).

Transfer character to S register and transmit.

® Return to receive text mode:

1.

2,

"End of state' turns on (E5).
At completion of transmission, EOS and Not O bring
up D Reset Gate (E7).

Go to receive=text.
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(z 30 7 1997S) SOBAIIMSUY J0OYD JTWSUBLY,

NO. | SIGNAL NAME SP LOGIC
| | -ccl FIBO7 | AAOSI |'L|"Ll“ hhiERLhhhhiEhhhER] ihihi
[ [} ) [BN] D] D D ) v )|
2 [-ccz Fiooa [asosi | UL PLUL] [ULLLLT LULL 8 LT 'L'L"Ll
L e L |
3 |+cl H2G04 | AAOTI X 4l] =)
o = = «
4 |+ce H2607 | AAOT7I N o 11327132 >
< 3 $ 2
5 |-1B RESET D6J09 | AA23) S = & 2 LU
6 |[+1B FULL D4BO4 | AAI9I o o 2 12
(@] g ‘1----4- 5
7 |+CIRCLE Y F3D04 | BB26I z @ 8 12
i o o) 3 o II2
8 |+END.OF STATE |FeDIl | AA32l 2 2 «
— — | s s s i w ]—
9 |+OPERATE J6JI1 | AAI4l @ o |52] 1 5 153/ | ||
O | (AN T
|0 |-ENTER SERDES GATE| G2D06 | AAI3I - [Tz, A § B, > W
x n |="1 -
|| |+ENTER SERDES |D6Jl2 | AA23I < . |1o,8 g EX w o
o O z b - -
|2 |+ MODE CHANGE [ E4u02 | AA211 ? z z w || BTT2,]
Z w z R
| 3 |+TRANS ANS BACK |c3Di2 |BBOSI s x - - 16
x w S @ LR
14 |+ SEND C2607 | AA26I - o Z N 3
40] w |
| 5 [+SREGISTER EMPTY| G2B03 | AAI3I w z 10,C = = |i9,0f |
P F - -
16 |+D AIBI3 | BB27I - w =) w 3,1
- - < E bl
|7 [+CLEARTO SEND | G2BI3 | AAI3I = W E
w (73] |
18 H1B GENERATE E6BI2 | AAIBI 2 - = - 13
> > 3 >
< ¢ g : fI_ -Hq-- = B §
19 |+S0 H4GO7 | AAO3I 3 2 I z M 2
o o % F-ID- o
20 |-SREGISTER RESTORE| DEDO9 | AA23| 5 | [i7

TRANSMIT A ® IN TRANSMIT CHECK ANSWER BACK, AND

CHANGE MODES TO RECEIVE TEXT.

A. -ENTER SERDES GATE IS SET BY -SDAC 2.

B. 4ENTER SERDES IS SET BY —SDAC.

C.+S REGISTER EMPTY IS SET BY —SDAC.

D.+S REGISTER EMPTY IS SET BY —SDCAC?2

E.—SEND WILL CAUSE CLEAR TO SEND TO
FALL BUT IT WILL BE DELAYED.



I0P-8

2 v A 4 4 v 5 v 6
OBJECTIVES
® Receive
1. Receive and recognize @ (A4).
Not C1 2. Bring up Set Control Receive (B5).
1B OK Not C2 | ® Receive 85):
Not 1B1 Not Send A 1. Receive and recognize @(C4).
Not 1B2 Not Operate 2. Bring up A Reset Gate-=-control address mode (D6).
183 A © n ® Receive Terminal Address:
184 BBI111 1. Recognize address character--station (G4)--Group (F4)--All Call (C4).
1B5 2. Bring up F Set Gate--control-address/selected mode (G6,F6,Dé).
1B6 ® If all ~call or group address determine if master or slave:
AAIS] A 1. .Bring up B Reset Gate if jumpered for slave (E6).
EOS and ® Receive Space:
TNS or CR Nof 8 ‘ 1. Re-ceive and recogniz.e Space (H4). . o)
Control Add Mod BB111 2. Bring up A Set Gate if master-=Transmit status answerback (H6).
— LSS 21 OR 3. Bring up E Set Gate if slave--control selected slave mode (G6).
Control Address Sel . .. -
® Receive after positive answerback:
BB111i 1. Receive and recognize (14).
}5’ fo:<B'[ 2. Bring up F Reset Gate--receive text mode (16).
5 .
Not 1B2 Go to
A
1B3 A ® Set %(r E Reset Gate » | control-
Not 1B4 BT Conrol (To BBO91) receive
1B5 | . (receive
186 —| or [Receive St INSTASe N ©)
A FVNED OR or Cr OR Gate > :
B A TNS or CR BBITI 1 L._\ (Te
R Not E Set Text BBIT1 pBog1 AA211)
1B Non Select
BBO71 NotolKBl 12 osecey > E'\IIE ® (B_;Sfef Go to
— ol
1B2 (@) OR - O TE 3 |text non-
183 A (8B121)| Or [(To selected
Not 1B4 BBI1I BBAT1  AAZTT) (receive
1B5 Sg: EIEIS ?;aRfeesef >i_n control-
186 I == (2= fad
OR OA Reset Gate (To BB271) a dresT_or
BB101 confro
— address/
]I\éc;f 1B1 BB101 . _E Set Gate _ selected).
) )
Not 1B3 (To BBO91)
Not 1B4
Not 1B5 A (Slash) O F Set Gate Set TNSg—1 F Reset
1B6 or CR GutL.
lr:llof A T8 OK (BBITT)| OR (74 BBOG1)) |
Ng: |E= A Control Address Mode All Call BB28
EEEE——— Slave
Not 1B1
BBOST BB201T > — o ARt Goto
i Slash 182 OR Gate >
Serial SR Not 183 AA211 control-
Data €9 Status Not 1B4 1 address.
BB411
Not 1B5 G
18R . OR 86 A F Set ol
= — I o% D ISy
JUmpered BB201 Status ] Or BBO61 :el er:::d
for all- N All Call Slave (all-call)
call master | L Control Address Mode BB281 )
Down when 0 B Reset
Status not jumpered 88201 — Gate B Reset
1 ® |Gate Reset B mode
OR Grou OR OR - .
p
-~ ] ] AA211 frigger if
_:um;ered Status Slave BB201 terminal is
for grou BB201 18 OK BB281 slave.
™ sfer P N (Group Slave)
a || Control Address Mode A
181 Group Address
Not 1B1 T » BB201
1B2 e
Not 182 RS
® Go to
1B3 _ ES control
Not 1B3 ® e P — e et y
T84 ‘\J A A QF Set Gate Or |Sate , address/
Not T84 ° 1B OK ] BBO61 selected
185 @ (group
® _ BB201 86281 address).
Not 1B5 g
1B6
Not 1B R S
BB201 BB201
(Shown jumpered for an "A")
181 Terminal Address 1B OK
Not 1B1 o
1B2
Not 1B2 DR Go to
183 . s L 0 T e F Set control-
Not 1B3 ® e tation F Set Gate Gate ddress/
° A address,
‘NB4 el A |Address Code _ OR 38061 > Selected
ot 1B4 D R
T82 ot BBI0T BB28T S:;::s:()”
Not 185 RS '
e ¥ Statt
16 ® N s ESet  Goto
Not 1B6 - A Gate > Control -
BB101 BB101 ] OR Selected
(Shown jumpered for a "B") ] TIT (Slave).
D Ospace BB3O! o
e o to
From FU12 18 OK Or |—¢Pace ) ASet  tramsmit- g
Not 1B1 B Gate status/ e
Not 182 A OR =259 IOP9
Nor 153 BB101 | ] AA211 answer-
back
:of :Bg A BB0O?1 BBO%1 (Master).
Not 168 N i FReset ~ o f°
— se
187 ot Invalid Char OF Reset Gate ® | car control -
A ate .
Not A BB101 L @ | OF [BBosT > | ccress if
A any char.
ll:lof E A Control Address Sel T BB281 other than
1B OK BN fpoce‘,®,
BBO91 lrzllot 1B1 B Set mVéSd char.
ot 1B2 — e or is
Not A 183 A @ A QOB set Gate OR —%ilzgﬁb received
E - Not 1B4 in control-
F A 1B5 TR BB411 address
1B6 selected.
BB111 -
— F Reset
AAT9I1 c A QF Reset Gate ° Gate Go to
(Control Selected) ‘ —_| OR [BBO&I receive-
BBI11 BBZ8] rext

(9/67)

Figure IOP-8. Receive Addressing Character Sequence (Master or Slave)

e’



086T/TL6T NI

(L9/6) WANATAL

6-d0I

*6-d OI @131

JOBQIOMSUY SNJB)S TWSUBL], ‘SUISSoIppy

Time
Qut 1

Not Status

2 v 3 v 4 v 5 h 4 6 v 7 A 4 8 v 9 A 4
1B1
A 4_?’_/_4 _ Load @ (B-bit)
S-Reg
BBO81
N 58 OBJECTIVES
A 1B-Reg ® Terminal in transmit status answerback mode.
@ Generate and transmit ® if terminal has status:
1B1 N 57 1. Bring up 1B Generate (C4).
BB101 \ 2. Start control clock (D5).
3. Bring up 1B Set (C5).
A 182 [\ N S6 4. Load é (8,A,8,2,1) to 1B register (A5,B5,C5).
N 5. Transmit normally (serdes clock runs continuously
AAI91 when Send comes up).
B <>TA-B-A |} Transmit Answer Back I'—l 1B3 N\ N—o 55 ® Go to control selected mode if terminal has status:
Not E | A { ( g Ii.l NorBid 1. Turn on 'end of state'(E5).
] (BBO81) ot Bi A 2. Detect ) in 1B (C7).
— 1B4 —\ S4 3. Bring up E Set Gate and A Reset Gate (D9).
® Generate and transmit @ if terminal does not have status:
1.  Start control clock' (D5).
1 —\ Q
1 AAT81 185 NN—oF s3 2. Bring up 1B Set (C5).
3. Load @ (B-bit) to 1B (A5).
1 Sec 4. Transmit normally.
; ) A 186 [T\ N—4 s2 smit normatly
8 A <T)':;e] A o Time Out-1 ® Go to control address if terminal does not have status:
A L _@ AAT9T 1.- Turn on 'end of state' (E5).
Not D ‘ 187 F— N\ 51 2. Detect not (D) in 1B (C7).
BB191 3. Bring up A Reset Gate and F Reset Gate (D9, E9).
A $ 50 | Serial Data Out
Transmit Status Answerback AAZTI AAI9
L
Not Bid
Load (Y) A
(B-,A-,8-,2-,1-Bits)
18 Set AAI18I BOK ,
Status . N__1B1
B A 1B Generate-A k. 182
" Not D OR 1B ngerafe (83| A
o —= NEIES ©
AATBI 1B llilotD ] E Set Gat
et Gate
N__1B6 EOS and Not O A . OR >
B BB261 BBO91
:\Jot D A OR O Cl Gate Start control clock B0 Go fo
B Empty for y control -
Not C2 (To AA231) an selected
OR Cl1 Gate-R E BB191 ) (status) .
Transmit Answer Back
25707 BB191 ] B E lsgeps
, . E ] A Reset Gat T
) ) Q send-C ) Send Not D g A OR St || MBI
U 1y >  Run serdes clock (AAT31) EOS and Not O
(BBO81) E
AA211
BB101 Go t
o fo
Enter Serdes End Of State T d of conirol-
A urn on end o
a B iate latch (AA321) oddress
[——I (not
BBO81 Llil status) .
B A B F Reset Gate
Not D OR
EOS and Not O
AA211
BB101
B
Not Staros A - Toalarm bell MD (AA011)
BBO91



01-d01

(29/6)

*0T-d Ol @ans1g

oouonbog xe19vIBYD SUI[[OJ OATO09Y

2 v 3 v 4 v 5 v 6 A 4 7 v 8 v v
Not C1
e
ot Sen
18 OK Not Operate A )‘) E Reset Gate >
Not 181 OR Set Control Receive (To BBO91)
A Not 1B2 © L] A | or Set INSor CR 4, A Set Gate
183 A EOS and Not O T o AAZIY)
1B4 BB111
BB111
TNS or CR 185
COR 186
ox Set TNS or CR _y, B Set Gate
- {( L
> S—W TR AATST (TO AA211)
1B OK
S8
18-Reg Not 181
57 181 Not 182 4 Set Text Non-Selected Set TNSor CR 33 D Reset Gclte$
183 A @) A OR T (7o BB27T)
Not 1B4 BBI11 &\v BB111
B Sé 182 1B5
N__ 1B6 ) E Set Gate g
5 183 AATST € (To BBOST)
1B OK
S4 1B4 Terminal Address
} N__1BI Set TNSor CR y,  FReset Gate )
s3 185 \__Not 181 . U (o BBOS)
1B2
Not 182 IR
52 186 183 °
c Not 183 2 A ) o
s 187 184 [S\;ahon Address e R 3\
® ot E A OR E Set Gate
Not 184 o/ TNS or CR _ (To BBOST)
S0 185 o BB281 BBOY
N L Not 185 )
1B6
Not 1B6 :’X' | e
BB101 BB101 A OR F Sgt Gate >
Shown jumpered for an "A". — (To BB0S1) J
BB281 BB281
D A :
B | A |TNSorCR
Not F
] [J \
BBO91 Bid A OR F Reset Gate
1B OK - (To BBO61) ?
Not 1B1 BB281 BB28]1
OBJECTIVES Not 1B2
® Receive ©: ) Not 1B3
1. Re.celve and recognize © (A5). Not 184 A Space — Q.R B Reset Gate
2. Bring up Set Control Receive (A6). A (To ARZTT) »J
3. Go to control receive mode (A9, B9). Not 1B5 *— ] °
@ Receive address character: Not 1B6 BB281 BB281
E 1. Receive and recognize address (C5). 187
2. Bring up Station Address Code (C7). Go to text non-selected
3. Go to intermediate polling mode (C9,D9). BB101 (fail to receive space or © ).
® Receive Space:
1. Receive and recognize space (E5). A | N I /
2. Sample 'bid' trigger: B . .
} a. If 'bid' on, go to transmit text mode (D9). E A (Intermediate Polling) A O Set Text Non-Selected .
b. If 'bid' off, go to transmit poll answer mode (E9). F Not ©
c. Fail to receive space, go to text non-selected mode (E7). &
BB281
BB281

f.-

Go to

control-
receive
(receive

N ).

Go to
text

non-
> selected
(receive

@)

Go to
intermediate-
polling .

Go to
transmit-

text (bid). -

Go to
transmit-pol|

answerback
(not bid).



086T/TL6T NI

(L9/6) WANWII

TT-dOI

S0RqIOMSUY T[0J JTWSUBLL ‘Sul[[od “TT-dOI oInSLI

2. Serdes clock runs continuously when Send is up (E9).

8. At completion of operation, bring up Set Control Receive (F8).

Start control clock
for

Run serdes clock.

Turn on end of
state latch.

Go to control-receive

(see IOP 10-A7).

v 3 v 4 5 v 8 v 9
OBJECTIVES
O 18] ® Transfer @ if 'bid' off:
A
A 1B Set
BBO8T 1. Terminal in transmit poll answerback mode (B2).
3. Start control clock (D9).
’ 4. Bring up 1B Set (A5).
5. Load (N) (B-bif) o 18 (A5).
6. Transmit normally.
A 7. Turn on 'end of state' (E8).
B
Not B
Not D A O TA-B-A ( Transmit Answer Back
E (BBO81)
F
’ BB281 Serial Data Out
C
D Not B
TB Emply A
Nof C2 OR O 1 Gate
BB191
’ A ( Send-C ( L Send
J (BBO81) R (To AA261)
Enter Serdes A Q End of State
al (To AA321)
E BBO81
) F\loo? ;nd Not O A <> Set Control Receive
Not D (To BBI11)
BB281



ADDR
CENTRAL SENDS-  * ©® CHAR SPACE

ADDRESSING SEQUENCE:

©ck @ 1 ® ©

TERMINAL SENDS - ® v ® ®or ®
*2
CENTRAL SENDS - ADDR spacE *1 *3 *4 TEXT
POLLING SEQUENCE: v " © Cinr © lop ® © % _9 OR ®
TERMINAL SENDS - ® ok ® mExt © TEXT ©

NOTES: * © CLEARS THE LINE AND RETURNS ALL

TERMINALS TO TNS OR CR.

* 1 NORMAL ENDING )

* 2 TERMINAL RETRANSMITS SUCCESSFULLY"

* 3 CENTRAL DOES NOT ACKNOWLEDGE
MESSAGE YES OR NO. TERMINAL SIGNALS
DATA CHECK.

* CENTRAL SENDS TEXT TO TERMINAL AFTER
RECEIVING FROM TERMINAL

POWER ON
AA211

i POWER ON RESET J BBO91

©
o @
Y

CONTROL-
ADDRESS B
MODE

YES RECEIVE NO

Y

OR PESB
2 BBI11

ALL ALD PAGE TEXT A
REFERENCES ARE NON-SELECTED | B
TO MODE MODE E
CHANGE LOGIC. l
|
AA272 o YES
{ RECEIVE (©) lasm w ALL CALL
88201
\ + 2
READY LIGHT IS ON
IF NOT BFR. PRINT, — CONTROL- A
ENTER, OR BID RECEIVE MODE | B
(POLLING) NO
NO_~RECEIVE ADDRESS
CHARACTER
NO REC.
GROUP ADDRESS >
INTERMEDIATE 2 35201
RECEIVE LIGHT ON — < POLLING REC
MODE NO : YES MASTER ASTER SLAVE
3
TERMINAL ADDRESS * i OR SLAVE
BB101 ? BB201
REC. CONTROL—
YES —"500D sAcE NO ADDRESS B
CHAR. 2 SELECTED FI- RECEIVE LIGHT ON

"MODE

SPACE OR NOT

vc?

TRANSMIT YES NO
TRANSMIT AND SEND | _ | POLL é‘
LIGHTS ON fANOS[)VgERBACK i BB201
RECEIVE (©) ? u
I CASS MODE
ENCODE AND — TRANSMIT-
TRANSMIT (N) STATUS
| BB281 REC OTHER CHAR ANSWERBACK | B T — —{ TRANSMIT LIGHT ON
OR PE + 58 MODE F
TRANSMIT | A (" TRANSMIT AND SEND
TEXT E LIGHTS ON
MODE
10
| TRANSMIT TEXT VIAD-S
- 2
Ring Alarm Bell —_—— ENCODE AND RET
TRANSMIT RETRANSMIT
ON ?
| BB111
Ml ENCODE AND
RESET RETRANSMIT Ty, - SET RETRANSMIT
RESET BID
MEMORY GO ]
T
[
TRANSMIT CHAR. FROM
BUFFER STORAGE
MORE THAN YES
15 SEC SINCE LAST
CHAR. 2
ENCODE AND
(EOB) CHAR. ? TRANSMIT (©)
BBI11
TRANSMIT(B) FROM
BUFFER STORAGE
I BB271
REC. CHK A
ANS. BACK 'E3 I — -\ RECEIVE LIGHT ON
END OF FIRST END OF SECOND -
TRANSMISSION TRANSMISSION
YES NO YES
» RETRANSMIT > RECEIVE (¥) 2 DO
BB271 l
YES NO
RECEIVE (D) 2
BBI91
BB411
YES
RT MODE RECEIVE (C) ?
AA272
BB111
REC. OTHER CHARACTER
| BBIST

Figure IOP-12.

IOP-12  (9/67)

Mode Control (Sheet 1 of 4)




NO YES
RING ALARM BELL
ENCODE AND
ENCODE AND TRANSMIT (¥) AA31I
TRANSMIT () BBO91
AA3T1 |
BRI
CONTROL- |
SELECTED Eb---{ RecE
JYprst E VE LIGHT ON
CA MODE
NO ES
RECEIVE (©) 2 At
AA272
BBITI

% | RECEIVE (D) IBBIH
«f

o

CR MODE

F==—- RECEIVE LIGHT ON

RECEIVE 8
TEXT E
MODE
A
PRINT -, SET ERROR \ __|  RECEIVE MESSAGE
ON PE+ 58 ) CHARACTER

RECEIVE (C) ?

[ RESET

ERROR ]

9

CR MODE
MODE CHART

AB
DEF 11 10 01 00
000 | CR CA
001 | TSAB CAS | CASS
Ci1 | IPM [TPAB|CS CSS
010 |TNS |TT RT RTS
110 RCAB|TCAB | RCS

Figure IOP-12,

RECEIVE (B) 2

YES

BB271

CONTROL
ADDRESS
SELECTED
SLAVE MODE

F=== 'RECEIVE LIGHT ON

CONTROL
SELECTED
SLAVE
MODE

|

RECEIVE (D)

RECEIVE
TEXT
SLAVE
MODE

E

=== RECEIVE LIGHT ON

RECEIVE (C) 2
AA272

BBI11

CR MODE

- RECEIVE LIGHT ON

1

RECEIVE MESSAGE

CHARACTER

T -, SET ERRO

D

TRANSMIT
CHECK
ANS. BACK

- TRANSMIT LIGHT ON

ERROR ?

ENCODE AND
TRANSMIT ()

RESET ERROR

5

CONTROL CHARACTER CHART®

LINE CODE (1971 REG)

B(1) A(2) 8(3) 44

CHARACTER

@EI@REO

°

Mode Control (Sheet 2 of 4)

RECEIVE (C) 2

REC
CHECK
SLA

HALF DUPLEX
?

BB191
BB121

IBM 1971/1980

BB271

S RECEIVE LIGHT ON

YES

AA272
BB111

CR MODE

(9/67) I0P-12



1B 1-6 JUMPERS (GRP ADR., BB201, 2J)

NOTE:

OFF-PAGE CONNECTORS ARE FROM SHEET 4. SOME OF THE LOGIC IS DUPLICATED THERE.

REFER TO SHEET 4 FOR THE LOGIC OF 'EOS AND NOT O'.

Figure IOP-12. Mode Control (Sheet 3 of 4)

10P-12

(9/67)

BB111

2 v 3 v 4 v 5 v 6 A 4 7 v e
CIRCLE C
NOT C2 O SET CONTROL RECEIVE
ONOT SEND A O SET CONTROLRECEWVE | ¢ SET CONTROL RECEIVEP
AN272 BETTT CR OR CA
TRANS, ANS.BACK L] SET TS OR R/
A NOT D (B) OR
NOT B A NOT E —
NOTB | -SELECTED
A TNGTS TPAB e A O SET TEXT NON-SEL CTERR X
TVl PAR. ERR, OR NOT 58
~\NOT SEND BBO3T
’ NOT OPERATE
.NOT Cl A
NOT C2 OR
CIRCLEC
BBI11 "
e © SET TEXT NON-SELECTED Or SET TEXT NON-SELECTE‘D@
A ST NOT SER. DATA OUT
B TNS OR CR A =] TRANSMIT
BBITI CTRL ADR. MODE or A | B5241
'E‘?T CIRCLE C CTRL ADR. SELECTED A 5T A TATGT
/=~ _CIRCLE D — - S SEND
NOT SPACE A 410 | OR
f’) BBITI AA26) o
B AA26T NOT SE
} BB281 TNS OR CR ~ TPAB OR TT =
A
i O SEND - C
NOT SEND B READY
NOT A NOTF A TCAB —— O TRANS ANS BACK-A
NOT CNTRL ADR, MODE| A NOT BID . A . N
SER, DATA IN NOT BFR. PRINT OR ENTER | BB241 ® OR | TAB-AJTRANS.ANS.BACK"g
c YT 55021 ‘ BBOB1
IPM \ AA2GT 5881
A TSAB
(8) A F A
IE—_— A TPAB NOT B SEND NOT E
. E A |or L—or
1 3 BB281 —l © RECC . RECEIVE ;D—_— . L]
RIN - > TPAB  E A
BUFFER PRI TAAH? REC-C or |REC ID e NOTTY
SER. DATA IN S[RECC BB241 NOT D ‘
A [OREC-C T AAZS1 BB28T
MODEM TEST
D CCO061 RCAB OREC-C CIRCLE D
NOT (8) / A
D RECEIVE ANS.BACK
x A |REC ANS BACK-A] RECEIVE ANSWER BACK . - VAR
NOT (F) BB261 3 TNS OR CR
NOTE .
BB021 10 A RESET GATE
> ~a [BOK _ A | oRICARESET GATE OR oo
3 9SETTNS OR CR 3 LRANS. ANS.BACK B1.2.3.4.5.6 —
NOT A S CAS OR CASS cas EOS ANDNOTO | * [TNOTD , ARESET GATE - Al A T
F CONTROL ADDRESS SEL } TSAB
NoTE A R A SET GATE AA3TI BBO31 5ol
A AA2TT
SPACE
E (B) BBO91 A
SPACE |_ \ngsc-c (IPM)
TIRECEIVE ANS BACK Ao TmoET
A T- - %.5
CIRCLE D BT7:-2-3-%4.5
GROUND JUMPER N[ | (NOT ALL CALL MASTER)
} L BBAT1 (ATK3, BB201, 1C) || CONTROL ADR. MODE A
NOT CIRCLE D Sr B SET GATE 1B OK L] & RESET GATE
NOT SPACE A | OR |8 SET GATE AA2T1 STATUS o8 ResET GATE] OF T apani
NOT INVALID CHAR. ol —or |
T BB411 A B8
SET TNS OR CR — A
3 21 GROUND JUMPER M[ ] (NOT GROUP CALL MASTER]
F 8812 (AIK3, BB201, 1B) || 1B 1-6 JUMPERS
[
18 OK (GRP ADR., BB201, 2J) 38201
A STATION ADDRESS CODE RECEIVE CHK=- SLAVE F_E>_
1B 1-6 JUMPERS NOT MODE CHANGE
(TERMINAL ADR., BB10T, 21) 35701 CI-HD DATA SET E D RESET GATE
’ C1 ON HD, ALWAYS/ NOT CIRCLE C Ea|or[&
2 R~ ACTIVE ON FD REC. NEG. ANG. BACK
TNS OR CR NOT C1
NOT E A
TRANSMIT TEXT BBIST L
BB281 CIRCLE B A 3 )SET TNS OR CR O D RESET GATE . (D RESET GATE)
CONTROL ADR. SELECTED | " | or | (D SET GATE) BB121 OR 85271
1055708 RECEIVE TEXT | BB271 REC. ANS. BACK ]
G NOT (8) A EOS AND NOT O A 4 A & D RESET GATE BB271
SPACE BB271 CIRCLE D
SLavE—" 88301 BB4TT
TRANS, ANS. BACK T I
8 Y 3 E SET GATE . NOT C2
£OS AND NOT O < ° | (ESET GATE) REC. ANGS. BACK
O E SET GAIE or A
> CIRCLE Y A T CIRCLE Y
NOTD OR EOS AND NOT O OR
&) eI TSAB 88091 () TRANS, ANS, BACK | , | |
SET TE SEL. —
1 L o000 T TCaB
BBOS1 R BEo7T
ATE
<<§S/TAT[ON ADR.CODE / 2 ).SET CTRL RECEIVE (E RESET %ngl)
H TNS OR CR A BB191
NOT E 3 _REC-C
BB281 grgce A
L : BB281
A O F SET GATE o F SET GATE —
) CIRL ADDRESS MODE | BBOST 3 TNS OR CR ]
SLASH ©) —
- BB101 / BB28] NoTD ]
BT1-2-3-2-5 NOT CIRCLE ¥
TRANS. ANS. BACK
JUMPER N (ALL CALL MASTER) TO5 AND NOTO
(A1K3, BB201, 1C) ORr IS O.R F RESET GATE
— A NOT SPACE OR O F RESET GATE BBO61
NOT CIRCLE D BB28T
18 OK I [+ or|—2F SET GATE NOT INVALID CHAR. | A
CTRL ADR, MODE T CTRL ADR, SEL, |
A CIRCLE D -
STATUS : ;
—._| NOT A A
P umper M (GROWP masTER) | OR 85201 / s
{ATK3, BB201, 1B) CS OR CSS E



2 v 3 v 4 v 5 A\ 4 6 v 7 v 8
(SEND)
NOTE: REFER TO SHEET 3 FOR A, B, D, E, AND F ENTER SERDES
MODE TRIGGER SET AND RESET GATE LOGIC. cl A CIRCLE C
NOT 2 SEND
ENTER SERDES
CIRCLE B [—{Cr < A
A RECEIVE TEXT . NoOTC2
(2B SET)
NoTa AA32]
BB271 + END OF STATE
END OF STATE
TRANS, ANS, BACK . = END OF STATE
D SET GATE ENTER SERDES A O END OF STATE Or
OR A SET GATE Cl
D RESET GATE A RESET GATE 55081 AA321
55T B SET GATE
€ SET GATE B RESET GATE OR + MC MODE CHANGE AA321
CCli A FF
E _—T‘IPOWER SRR |_l_ STOP SD CLOCK, AAI131
B E RESET GATE OR E RESET "ENTER SERDES", "S REG", AND "1B REG", AA231
- E L{ " RESET BUFFER ADDRESS ON BUFFERED RECEIVED, AA272
BB AA2TI RESET BUFFER ADDRESS ON TRANSMIT TEXT, BB171
F_SET GATE AA211
F RESET GATE OR — L
} 88061 [ ] —NOT MODE CHANGE . e
N
NOT S REGISTER EMPTY [ 38061
A
NOT BFR. PRINT OR ENTER
O OPERATE SET GATE —
BB161 NOT 2 B EMPTY —
NOT S REG EMPTY .
¢ *2 B SE OPERATE OPERATE
28 SETTSET GATE oR| A Afj FF
1 O CYCLE cc2 Julgit
AAI4] POWER ON RESET —
NOT SEND [+—or
COMMUNICATE A SEND AAT4]
NOT STROBE O RESET GATE D2
SD3
AATA1 AT A orl
NOT SEND —
A
D AATAT
A SET GATE +A A D SET GATE +D D F SET GATE +F 3
A
__“_l FF —~H A FF T A FF
§— D RESET GATE HH A F RESET GATE il | A
’ A RESET GATE 1A — L]
AA211 BB271 BBOS1
MODE CHART
B SET GATE B 8 E SET GATE 3 E o o
I IA FF A FF DEF
i HH A 1 10 o1 00
E
000 CR CA
At HHA a
B RESET G H— X E RESET GATE H_A— 001 TSAB CAS CASS
AAZIN 88091 o1 IPM TPAB | CS css
ccl 010 NS i RT RTS
’ POWER ON RESET 110 RCAB | TCAB RCS
—I.A M
GND (ACTIVE) N OR
4
F STATUS
OR | OF SET GATE
F
181 B A } B>
L NOT 1Bl L TO SHEET 3
B —oTm A o]
) 182 E
A 1B2 E o A ——c\)\c
NOT 182 K NOT 182 K
| P — — ¢ —
NOT 183 T O o—| ) B3 D —
4 184 C A | STATION ADDRESS CODE E} 8 NoT 183 J — AIK3
NOT 184 < _Noriss J 7T
o _1B5 B TOSHEET3 4 B4 Co
NOT 1B5 H o NOT 184 | ( 0o
G 1 B¢ A 2 15 B
NOT 186 G A o — 9% _,
o NOT 185 H 1 OR | < BRESET GATE
18 OK AlHs 1 _18s A A <
BB10T,3M TNOT 186G P TO SHEET 3
NOTE: SHOWN WIRED FOR "L" AS ON MDM p. 0130. THE '1B OK' —E
} LINE IS DUPLICATED ON SHEET 2. 1B OK
CONTROL ADDRESS MODE AIK3
BB201
3G, 3J
H OBJECTIVES: NOTE: SHOWN WIRED FOR "T" AND GROUP MASTER AS ON MDM p. 0130
SOME OF THE LOGIC IS DUPLICATED ON SHEET 3.
1. SET END OF STATE (IF NEEDED) (SHEET4, A7) :
2. TURN OFF OPERATE TGR AT END OF OPERATION (SHEET4, C6)
3. BRING UP MODE TRIGGER SET OR RESET GATE (S) (SHEET 3)
4. TURN ON MODE CHANGE TGR (SHEET 4, B5) AND CHANGE MODE TRIGGERS (SHEET 4)
’ 5., RESET END OF STATE (SHEET 4, B7), TURN OFF MODE CHANGE TGR (SHEET 4, B5)
POSSIBLE MODE CHANGES IN ORDER OF POSSIBLE OCCURENCE STARTING FROM TNS:
(MODE ABBREVIATIONS —- TNS - TEXT NON-SELECTED
CR - CONTROL RECEIVE
IPM - INTERMEDIATE POLLING MODE
TPAB - TRANSMIT POLL ANSWER BACK
J TT - TRANSMIT TEXT
RCAB - RECEIVE CHECK ANSWERBACK
CA - CONTROL ADDRESSS
CAS - CONTROL ADDRESS SELECTED
CASS -~ CONTROL ADDRESS SELECTED SLAVE
TSAB - TRANSMIT STATUS ANSWERBACK
’ Cs - CONTROL SELECTED
CSS - CONTROL SELECTED SLAVE FROM 10 CAUSE EOS? COORDINATES
RT - RECEIVE TEXT .
RTS - RECEIVE TEXT SLAVE CR (AB) CA (8) RECEIVE D7
TCAB - TRANSMIT CHECK ANSWERBACK CA @) CR (AB) RECEIVE A2
RCS - RECEIVE CHECK SLAVE) CA @®) NS (ABE) | RECEIVE B5
NOTE: ALL REFERENCES TO COORDINATES ARE ON SHEET 3, EXCEPT AS NOTED. EACH S| ca @) LTINS (ABE) | REC. PAR. ERROR OR NOT S8 A4
K MODE 1S FOLLOWED BY THE MODE TRIGGER CONFIGURATION IN PARENTHESES. 5| ca @) CAS (BF) | RECEIVE ADDRESS CHAR. H2
-w | CA (8) CASS (F) . | RECEIVE ADDRESS CHAR. H2, E7, F7
Zlcas@r | cAE RECEIVE PE OR NOT 58,OR REC. 16
Olcass (/) | cA@®) VC THAT ISNOT©), (@, OR SPACE 16, F2
&|CAS (BF) | CR (AB) RECEIVE A2
CASS (F CR (AB) RECEIVE A2
’ FROM 1O CAUSE EOS? COORDINATES Cas (B(F; TNS (ABE) | RECEIVE 85
CASS (F TNS (ABE) | RECEIVE BS
TNS (ABE) | CR (AB) RECEIVE © (EOT) A2 ) (ABE)
% | CR (AB) IPM (ABEF) | RECEIVE ADDRESS CHAR. F3, G3, H3 _lcasen TSAB (ABF) | RECEIVE SPACE OR NOT VC E3
< | CR (aB) TNS (ABE) | RECEIVE (® (START TEXT) B5 &5 | T5AB (ABF) | CA (8) NOT STATUS, SEND ® YES £7, 16
& | CR (AB) TNS (ABE) | RECEIVE PAR. ERROR OR S8 A4 2 | 1saB (aBF) | CS (BEF) STATUS, SEND (¥ YES £3, G2
= | Cs (BEF) | CR(AB) RECEIVE (©) A2
L Z | IPM (ABEF) | TPAB (AEF) | RECEIVE SPACE WITH BID OFF E7 W |Cs (BEF) | RT (BE) RECEIVE (D) (BEGIN TEXT) vES :;4
Z % | TPAB (AEF) | CR (AB) SEND @ (NEGATIVE) YES A2 & | RT @E) TCAB (BDE) RECEIVé) éEF@D TEXT) vEe o
<5 | IPM (ABEF) | TNS (ABE) | RECEIVE NOT SPACE OR PE OR NOT s8 B3 & | TCAB (BDE) | RT (BE) SEND e
= | IPM (ABEF) | CR (AB) RECEIVE © RT (BE) CR (AB) RECEIVE
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READER'S COMMENT FURM

1971/1980 Buffered Terminal ' Y27-0018-0
FEMDM

Your comments, accompanied by answers to the following questions, help us produce bette_r
publications for your use. If your answer to a question is ''No" or requires qualification,
please explain in the space provided below. Comments and suggestions become the property
of IBM.

Yes No
Does this publication meet your needs? ] —1
Did you find the material:
Easy to read and understand? 3 —
Organized for convenient use? — —
Complete ? 3 —3
Wwell illustrated? —J ]
Written for your technical level? — I
What is your occupation?
How do you use this publication?
As an introduction to the subject? | — As an instructor in a class? ]
For advanced knowledge of the subject? - As a student in a class? —/
For information about operating procedures? ] As a reference manual? —1

Other
Please give specific page and line-references with your comments when appropriate.
If you wish a reply, be sure to include your name and address,

COMMENTS:

@ Thank you for your cooperation. No postage necessary if mailed in the U.S. A.

~READER'S COMMENT FORM

1971/1980 Buffered Terminal Y27-0018-0
FEMDM

Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is '"No'' or requires qualification,
please explain in the space provided below. Comments and suggestions become the property
of IBM.

=<
a
0]

Does this publication meet your needs?
Did you find the material:
Easy to read and understand?
Organized for convenient use ?
Complete ?
Well illustrated?
Written for your technical level?

jouo
jopin De

What is your occupation?
How do you use this publication?
As an introduction to the subject? — As an instructor in a class? [
For advanced knowledge of the subject ? —/ As a student in a class? [ —
For information about operating procedures? [ As a reference manual? —

Other
Please give specific page and line references with your comments when appropriate.
If you wish a reply, be sure to include:your name and address,

COMMENTS:

@ Thank you for your cooperation. No postage necessary if mailed in the U, S. A.



- — - - — - — o ~Staple-

YOUR COMMENTS PLEASE

Your answers to the questions on the back of this form, together with your comments, will
help us produce better publications for your use. Each reply will be carefully reviewed by
the persons responsible for writing and publishing this material. All comments and sugges-
tions become the property of IBM,

Please note: Requests for copies of publications and for assistance in utilizing your IBM sys-
tem should be directed to your IBM representative or to the IBM sales office serving your
locality.
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