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Jedem Rechner wird bei Auslieferung ein ausgefiilltes Formblatt GERATESPEZIFIKATION

beigelegt. Dieses Formblatt gibt Auskunft iiber den Rechnerausbau. Dabei sind

folgende Ausbauten und Modifikationen mdglich.

Lfd.Nr. | Benennung IStand. |Option Modifikation
1 Geh&duse verdrahtet X ohne
2 MINCAL 621 CPU X Programmstart auf 4000
X Programmstart auf 2000
X Riickmeldung des Interface II auf Level ¢
b Rlickmeldung des Interface II auf Level
1 oder 2 usw. bis 15
3 Stromversorgung x ohne Batteriepufferung
X Umschaltung fiir interne Batteriepufferung
X Umschaltung fiir externe Batteriepufferung
4 Batterie - Element X
5 Bedienungskonsole X als Blindplatte ohne Elektronik
X Type 621 600 mit Locher/Leser/TTY - Bootstrap
X Type 621 600 mit DIETZdisk - Bootstrap
6 Ram-Baustein 303 X 0,25 K
X aufstockbar in Stufen von 0,25 bis 2 K (0-2 K)
7 Ram-Baustein 302 X aufstockbar in Stufen von 0,25 bis 2 K (2-4 K)
8 Speicheranschlufl- X 4 K KernspeicheranschluB
satz X 8/16 K KernspeicheranschluB
X 32 K KernspeicheranschluB
9 Speicher X 4 K Kernspeicher
b 8 K Kernspeicher
b 16 K Kernspeicher
X 32 K Kernspeicher
X 1 K Reprom aufstockbar in Stufen von 1 K bis 8 K
10 Kernspeicheranpassung X ohne
11 Mikroschrittlogik X ohne
12 Ebenenlogik X Programmierung auf 8 Ebenen / 16 Ebenen
X Programmiemwmg auf 16/32/64/128/256 byt Ebene
X Programmierung CNP-Ebene auf 1 oder 2 usw, bis 15
13 Echtzeituhr X Taktzeitprogrammierbar auf 100 msek. o. 1 msek o.
10 msek o. 100 msek o. 1 Sek.
14 BUS - AnschluB X 621 611 ohne Kabelabgang
X 621 611 mit Gegenstecker fiir Speichererweiterung
X 621 611 mit Gegenstecker fiir Universial-Interf.
Einsch.
X 621 611 mit Gegenstecker fiir Controller
15 Interface I x Jjedes Einkarteninterface ist einsetzbar
¥ Riickmeldung auf Ebene @ ¢
16 Interface II x jedes Einkarteninterface ist einsetzbar
Riickmeldung auf Ebene @ ¢ oder ¢ 1 usw. bis 15
17 Netzkabel x ohne

Ausbaustufen der Zentraleinheit
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67283 15 8 73 , 03 10 73
Auttrags Ni  [Serien Nr |Starttermin] Aussteilungsdaium ‘i‘ T TEadiermin
MINCAL 62 Gcompute: Anlage Abt. 3 3:.‘3,:5“‘“ wame HER Blat? -Nr.|Blatt-Zal
cunde ﬁﬁ”er Gerdtespe s frkat:.on LA
LNfrd‘stiJck Benennung J- Bev fypenr - Nt
1| ' | Gehduse verdrahtet
.| 1+ | MINcAL 621 cPu MC 21 21 602 €
e e
3| 1 | Stromversorgung Typ: JT CSVZ 6213 339
“| 4 | Batterie-Element Typ: JL CBP/
5| 4 | Bedienungskonsole CBK 621 600 C
6| 1 | RAM-Baustein Platz 303 RAM, 62163383 |C
7 RAM-Baustein Platz 302 RAM/ 621
8| 1 | Speicher-AnschluBsatz 621 080
sl 4 Speicher Kbytes: AgK KS 46 601 173
10| 1 | Kernspeicheranpassungskarte 621 603 H
"1 1 | Mikroschrittlogik 621 602 C
12| 1 | Ebenenlogik  Ebenen: 4§ CPE 621 607 |C
13 Echtzeituhr CCL 621 610 C
LI B BUS-Anschlu BUS-
151 4 | Interface | TTY 602000 |E
16 1 Interface 1l LO-LE €02 0oS E
171 1 | Netzkabel KANE-2,5 600 025
B ———
’ o
19 K
=
5
20 5
ph's
21 o
€
22 ( cg
2314 byte Pool je Ebene -
2. | @ |Nr. der CNP-Ebene s
25 | gr |Nr. der Interface-2-Ebene % x
26 | 4O |ms Taktzeit Rechneruhr Q ‘Z
27 AnschluB fur externe Batterie g
28 §
nt Y ’ ) @
xemplar: F1 | C4| P1 |F33 /’{[ 0 1 . O 1 . O 4
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1/ Allgemeine Angaben tnvert.am Eingang

Invert am Ausgang
Dyn. Eingang Wirkung bei Ubergang ven 0
Dyn.Eing.Wirk.b.Uberg. v.1 autf 0. autl

2/ Schaltkreisbeispiele AND CunDp 1
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OR C opber Jd
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NOR C oper J
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| | @
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PRESET - CLEAR
[
D CLOCK
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SN74107 PRESET -- CLEAR

bei 7476 %
cLoOCK
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PRESET CLEAR
J1J2J3 k3 k21
CLOCK
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B Q
A — | —
il Q
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+Z o>k
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B -—>{
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105 205
LEITERSEITE BAUELEMENTSEITE LEITERSEITE BAUELEMENTSEITE
1A 1 ¢ 2 A 2 C
.7 1 .z +Z 1 .z
Qd 2 Qn 2
Q7* 3 ROM 27 3 Q2
Qi 4 MS ¢ 4
Q6 5 ANF @5 ROM 23 5
Q2 6 INTE Q7& Q3 &Q2 6
Q5 7 Q3 7
Q3 8 8
Qs 9 curp 9
Q6 10 PROG & PAUSE T28 10
CON 1" T "
(o 12 T1 12
c3 13 NBM 13
cd 14 MARK 14
NN A 15 NNA B # 15
C4 16 16
DOF 17 17
R 25 * 18 18
MS @2 19 CR 18 19
MS 97 20 MS 37 20
MS 96 21 MS 39 21
END 22 MS 3¢ 22
DOF 23 COUNTUPP &8 T2 | 23
END 24 MS @5 2¢
MS 05 25 25
MS g1 26 T 26
A:B 27 ANF 34 27 SET LEVEL
T2 28 MS 35 28 SET DISABLE
c2 29 ENG 29 RESET DISABLE
MS #3 30 SPRUNG 30 RESET LEVEL
Q7&8Q5¢% Q4 31 31
L 32 1 L 32 L
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; ) 281}. MP|————P— 204 A S J 1 B8 Mem.Prot.
104 C 9
1 C12
104 Cl4
104 C10 RP 204 A4 jmn
14c17 STEUER- MS1 204 AS 29
204C 3 104 A18 30
204A 3 RWL/BCL 204 A7 35
104 C19 DA 204 A6 36 DAVA
104 C21 PAOP c6 70
204AN oc cs n
206a10 RUNG w8 204 A8 N33
104 A17 104 A 23 J2 49 DO g¢
16 DATEN 25 48 Al
15 = 27 47 g2
1 14 29 46 #3
13 24 09 [.1A
12 26 08 #s
1" 30 06 g6
10 104A 28 ; 07 87
||lDI.A 9 J2 50 DO g8
J2 73 DO §#9
72 10
104 A 19 69 1"
104 A 20 63 12
- 59 13
58 1%
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104 A 21 53 16
)2 DO 17
{ J2 43 DI 00
t 42 o1
" i 1 02
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+ 03 07
t J2 44 DI 08
| J2 74 DI 09
| 71 10
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| 61 13
l 57 14
56 15
| 52 16
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t
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L

204 A 12

59 01
61 02
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104 204
Leiterseite Bauelementseite Leiterseite Bauelementseite
1A 1C 2A 2C
)\ 1 gv oV ] gv
gv 2 | #v '\ 2 | gv
+Z 3 | +2 RK 3 | FE-
+Z 4 | +2 RP- 4 | -
gV s | gv MP- 5 | oc-
+H 6 | +H DA- 6 | PAOP-
-H 7 | sT-H RWL/BCL 7 |UFVvPROG
ST+Z 8 | ST+H MB- 8
D@8~ 9 | ISTN MS1 (}6k) 9 | +T
D@7~ 10| Progr.&Pause- Al5~ 10| +T
D@6~ 11| Netz=- Alb- 11| oV
DPS- 12| HLT- A13- 12| BV
D@l 13| NF- A12- 13} gv
D@3~ 14| STN- Al1- 18] BV
D@2- 15| NNA=- A1f- 15| gv |
Dg1- 16| N- Ag9- 16| gv |
DEP- 17| sTP- AgS- 17| gv )
MS1(4k) 18| sgp- Ag7- 18| BV
D011~ 19| T4ggX Ag6- 19| gV
D012~ 20| Busy CPU* AgS- 20 | AV
D016~ 21 Agl- 21| gv
DOZ8- 22| AV Ag3- 22| pv
DOgg- 23| pv AP2- 23| 8v
DOBl= 24| gv Af1- 24 | gv
DOg1- 25| gv Agg- 25| AV
DOg 5= 26| gv -H 26| -H
DOg2-~ 27| gv +H 27| +H
DOZ?- 28| gv gV 28 | gv
DOg3=- 29| pv +2 29 | +2
DOg6- 30| gv +Z 30 | +2
gV 31 | @V gv 31| @V
av 32| v gV 32| @V
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CPU Rangierleiterplatte KS-Stecker 4k J2
631603500
St 1 Platz 104 a b 1 1
18 DOg8 -
a c a b
1 1 1 I 1 1 20 DO@7 -
1 2 1 DO@6 /15-| 2 1 22 DOg6 -
+Z 3 +Z Dog3 -| 3 1 25 DOg5 -
+Z 4 +Z pog7 - 4| 1 27 DOg4 -
1 5 1 Dog2 - 5| 1 29 Dog3 -
+H 6 +H DO@5/14-| 6 1 32 Dog2 -
-H 7 ST-H . DOog1/1¢-| 7 1 34 DOg1 -
ST+Z | 8 ST+H DOgL/13-| 8 1 36 DOgg -
D @g8-| 9 ISTN Dog@/@5-| 9 1 38 +Z
D @¢7-(10 PP = DO@8/17-10 1 39 +Z
D @g6-[11 Netz- D016 -|11 [BUSYCPU*x| 40 1
D @#5-|12 HLT - D012 =-[12| MS2 x| W1 1
D gf-13 NF - DO11  =|13| Tagg*x| 43 MS 1
D @3-|14 STN = MS 1 14| sgp - 46 MS2
D #2-|15 NNA - D@F/#9 -(15 | STP — 49 +Z
D #1-]16 N - D@1/1¢ -|16 | N— 58 D@8 -
D gg-|18 STP - D@2/11-==|17 | NNA— 60 D@7 -
MS 1 |18 Sgg - D@3/12 -|18 | STN — 62 D@6 -
D011-[19 Tugg*  x D@L4/13 -{19 | NF — 65 D@5 -
D012-|20 MS2 x| D@S5/14 =|20| HLT— 67 D@L -
DO16-|21 |BUSY CPU* x DA6/15 =21 | Netz — 69 D@3 -
Doga- | 22 1 D@7/16 -|22 | PP — 72 Dg2 -
DOg@- | 23 1 D@8/17 -|23 | ISTN 74 D@1 -
DOgL- | 28 1 ST+Z 24 | ST+H 76 Dgg -
DO@1-125 1 -H 25| ST-H 78 +Z
D@5~ | 26 1 +H 26 +H 79 +Z
Dog 2- | 27 1 1 27 1 80 1
DO@7-~ |28 1 +Z 28 +Z
DO@B- | 29 1 +Z 29 +Z
DO@6- | 30 1 1 30 1
1 34 1
1 32 | *ab CPU 621 602 E
bry2 18t 1 auf 3;6;9;13;15;17319;21;23;26;28;30;33;35;37;
L Lk e . ——— —
- —
Adapterkabel KS 4 K J2 01.06. 08




CPU Rangierleiterplatte KS-Stecker 4k J1

St 2 Platz 204 621603400

a c a b ; +Jé

1 1 1 1 1 1 3 +Z

1 2 +Z 2 +2 4 1
RK- | 3 FE - +Z 3| +2 6 Ag7-
RP- | 4 R- x 1 4 | L 9 Ag5-
MP- | 5 0C- x +H 5 | +H 13 Agh-
DA- | 6 PAOP- x -H 6 | -H 16 Ag2-
RWL/BCL 7[UFVPROG- Agp- | 7 1 19 Agg-
MB- | 8 +T X Ag1- | 8 1 22 A1g-
MS1 | 9 +T x Ag2- | 9 1 32 1
A15-| 10 frei x Ag3- | 10 1 40 1
A14=] 11 MS2- x|  Agh- |11 | L 41 1
A13-|12 1 Ag5~ |12 1 42 +Z
A12-| 13 A Agé- |13 1 43 +Z
A11=| 14 i Ag7~- |14 1 46 Ag6-
A10-| 15 1 Ag8- |15 1 49 Ags-
Ag9-| 16 1 Ago- |16 1 53 Ag3-
Ag8-| 17 L Ag- |17 | L 56 Ag1-
Ag7-|18 1 A11- |18 L 59 A11-
Ag6-| 19 1 A12- |19 1 62 Ag9-
Ag5-| 20 1 A13- |20 1 64 +Z
AgbL-| 21 1 A4~ |21 | MS2- x 66 RP -
Ag3-|22 | A15- [22 | frei x 67 +2 -
Ag2-|23 1 MS 1 |23 +T x 69 RWL-
Ag1-|24 1 MB - |24 | +T x 70 MB -
Agg- |25 1 RWL/BCL25 | frei  x 72 DA -
-H |26 -H DA- |26 PAOP- X 73 MP -
+H |27 +H MP- |27 | OC=- x 80 1

1l |28 1 RP- |28 | R- x
+2 |29 +2 RK- 29 | FE=- 34 AJ.Z-} FWSpD.
+Z (30 +Z l 30 1 11 +T

L (31 1

1 32 1 Xab CPU 621 602 E

4kJ1 ist | auf 7310314517;20;23325;28;30;331; 333 443473503543

57;60;63;65;68;71;

Adapterkabel

KS 4K J1

01.06.09




CPU Rangierleiterplatte KS-Stecker 8k/ 16k/.:|
St 1 Platz 104 U621605200
11
a c a b % ggg-
1 10 1 1 1 1 4 D@5~
1 2| 1 DO@6/15=|2 1 5 D@k~
+Z 3| +2 Dog3 -|3 1 6 DO@6-
+Z 4 | +z Dog7 -|4 1 7 DO@7-
L 5| | Dog2 -|5 1 8 DO@5-
+H 6| +H DO@S/14=|6 1 9 DO@lL-~
-H 7 | ST-H Dogi/1¢-|7 1 10 D@3
ST+Z 8 | ST+H DOgL/13-|8 1 11 D@2~
D@8~ 9| IST N ; DOg@/@#9-|9 1 36 +H
D@7- |10 | PP - | DO@8/17-|10 1 37 1
D@6~ |11 | Metz- | DO16  -|11 |BUSY CPU* X 38 -H
D@5- (12 | HLT - | DO12 -|12| MS2 x 39 +Z
D@4- (13| NF - |DO11 =13 | Tugp 4o |
DF3- (14 | STN - | MS1 14| spp — 41 |
D@#2- |15 | NNA - | D@@/@9 -|15| sTP- 42 D@1~
Dg1- (16| N - |D@1/1¢ -|16| N-— 43 Dy~
Dg@g- (17 | STP - | DP2/11 -«[17| NNA-— 44 pgs-
MS1 18 | sSpgg - | D@3/12 =|18| STN-— 45 D17-
D011~ (19 | Tupg™ x| DP4/13 -|19| NF— 46 DO@3-
DO12- |20 | MS2- x| D@5/14 =[20| HLT— 47 Dog2-
D016~ |21 [BUSYCPUx | DF6/15 «|21| Netz — 48 DO@1-
pog@gs- |22 1 D@7/16 -|22| PP — 49 Dogg-
pogg- (23| | D@8/17 -|23 | ISTN 50 DO@8- |69 DO11-
DOgLt- |24 | 1 ST+2Z 24| ST+H 51 DO17- |70 D11-
DOg1- |25 1 -H 25| ST-H 52 D16- |71 D1g-
DO@gs5- |26 l +H 26 +H 53 D016~ |72 DO1g-
Dog2- |27 1 1 27 1 54 D015-.[73 DO@9-
Dog7- (28 | | +Z 28 +Z 56 D15- |74 D@9~
Dog3- |29 | | +Z 29 +Z 57 D14= |76 +H
pogé- |30 | U 1 30 1 58 D014~ |77 1
1 31| L 59 DO13- |78 -
[ x| 1 X ¢cpu 621 602 E 61 D13 ;9 ;{
8k/16k/J2 istl auf 35;37;55;60;64; 62 D12- (80 I
65;66;67;68; 63 DO12-
Adapterkabel KS 8K /16K /J2 01.06.10




w

Adapterkabel

KS 8K/16K /J1

CPU Rangierleiterplatte KS-Stecker 8k/16k/J1
St 2 Platz 204 U 621605100
a c a b 1 1
2 +Z
1 1 1 1 1 1 3 ~H
1 ]2 1 +Z 2 | +Z 4 1
RK- 3 FE- +Z 3 | +2 5 +H
RP- 4 R- x 1 4 1 27 +2
MP- 5 0C- x +H 5 | +H 28 4z
DA- 6 PAOP=- x -H 6 | ~H 29 .z(Ms2 KS2/BPE)
RWL/DCL7 |UFvPROG-x Agg- 7 1 30 MS1  (+Z KS2/SPE)
MB- 8 +T x Ag1- 8 1 31 BCL2 -
MS1 9 +T  x Ag2- 9 1 33 MB -
A15- |10 frei x A@3- 10 1 34 A13
Al4=- |11 MS2 x APl 11 1 35 BCL1 -
A13- |12 1 A@5- 122 I 36 DA -
A12- |13 1 Ag6- 13 1 38 P -
A11- |14 1 Ag7- 14| 1 4 1
A10- |15 1 Ag8- 15| | 41 |
Ago- |16 1 Ag9- 16| | 42 +2
Ags- |17 1 A1gL 17 | 43 -H
Ag7- |18 1 A11- 18| | 44 1
Agé- |19 1 A12- 19 1 45 +H
Ag5- |20 1 A13- 20 1 46 Ags-
Agu- 121 1 A14- 21 MS2 x| 47 Ag7-
A3~ |22 l A15- 22 frei x | 48 Ag6-
Ag2- |23 L MS1 23 | 47 x| 49 A1,
Ag1- |24 L MB- 24| 4 x| 50 A1p-
Agg- |25 1 RWL/BCL~ |25 |uF vPROGX | 52 A@9-
-H 26 -H DA~ 26 | PAOP-X | 53 Ag3-
+H 27 +H MP-~ 27 0C- X | 55 Ag4-
1 28 1 RP- 28| R- x| 56 Ag5-
+Z 29 +Z RK=- 29 | FE=- 58 Agg-
+Z 30 +Z 1 30 1 59 A@1-
1 39 1 61 Ag2-
1 32 1 Xab CPU 621 602 E 62 A12- 73 MS2 fiir SPE
65 +2 68/71 O0C-
8k/16k/J1 ist | auf 2155432';;.60366; 79 RP- 70 PAOP-
Bein. K5 in SPE wird M2 Purkt 73 nach 80 1 Parity intern |
01.06.11




32

STECKER 203

SN 7400

SN 7432

32

STECKER 103

SN 74503

R
HiHiH

SN74154

SN7432

10 E SN7403] .
9 k SN 7408
(] tsnun |
7 E SN7417 |
P26 Ennn
- .
H tsnuoo
4 s P1
3 E snnooj
2

SN74154

SN7400

SN7400

SN 7432

SN7432

R R

HEEH

SN 7437

SN7410

SN 7400

SN 74154

SN7432

SN 74109

SN74109

YRR

PS5

SN 74109

SN74109

SN 7403

ESN 7474

SN7474

SN7408

poe
poriee

FSN 7405

}SN?LHB

ESN 7404

ESN?I.OB

- <
P4

ESN7432

FSN 7432

FSN 74174

SN74109

ESN 74109

SN7437

o
o

PSN7£109 F 9318
L) F . G
FSN?LIOQ ¥9318

P1: Zuordnung CNP- Start

P2: Anzahl Byte/Level
P3:Zuordnung CNP-Ebene

P4 : Briicke : CNP-Start nicht zugelassen

PS5 : —E-z—E 16 Ebenen
_E_'{ Ebene 8 - 15nicht zugelassen
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12 WRITE STROBE |12 |us1
D4 13 L 13 |us2
D3 14 WRITE DATA |14 JUsS4
15 1 15 |uss
D2 16 Read Initiate |16 |1
o1 17 1 17 |Sektor A
(7] 18 Read Strobe 18 |Sektor B
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IAg 20 | 1AB 2,5 MHz 20 [Sektor D
AT 21 | AT L 21 |Sektor E
22 Copy Initiate 22 | L
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Potentialtabelle MINCAL 621

Die Potentialtabelle ist eine Auflistung aller JC-Pldtze und der JC-Anschlisse sowie
aller Steckerpunkte auf der CPU, im folgenden Positionen genannt.

Zu jeder Position ist die Blatt-Nr. des Stromlaufplans aufgefuhrt.
Jede Position ist mit einem Namen versehen.

Nicht benannte Positionen sind frei bzw. sind mit der Betriebsspannung +Z oder Masse
belegt.

Das Balkenkreuz vor einem Namen kennzeichnet Signalquellpunkte z.B. # ALUB

Ein Strich hinter dem Namen definiert das Signal im
Betriebszustand mit Masse z.B. A@g4-

Signal mit einem Punkt und einer Nr. sind im Stromlaufplan

nicht mit diesem Namen erwdhnt, sind aber direkt oder indirekt

mit der Erzeugung des bezeichneten Potentialnamens in

Zusammenhang zu bringen z.B. MI3.1

Die Potentialtabelle besteht aus zwei Teilen gleichen Inhalts.

Potential -Liste Seite 01.16.02
Teil I: Potentialkatalog
Auflistung der Potentiale Seite 01.16.04

Teil 1l: Platzkatalog
Auflistung der Positionen Seite 01.16.12



Signal table of MINCAL 621

The table is a list of all the signal names and their associated IC and connector points
in the CPU.

Sheets 02/03 list the signal names with the diagram numbers on which they are
generated and a description of their function in the CPU.

Sheets 04-11 list the signal names in alphabetical order with all their respective
connection points in the CPU.

Sheets 12 =20 list the IC and connector points in alphanumerical order with the
respective signal name connected to the point.

The following is an explaination of the symbols and terminology used in this listing.
Every position has a signal name, and any free position is connected to +Z or 0 V.
The mark &#) before a signal name indicates this point is a sourse of the signal.

The dash (=) following a signal name indicates that the active level is 0 V, otherwise
it is TTL high.

A signal name followed by a point and a number is not mentioned on the circuit
diagram, but indicates a sourse ) and any points to which it is connected.

eg. F 15.04 A M 13.1 (Sourse)
L 03.08 M 13.1
A 14.02 M 13.1 [ 9oss to these points

The circuit diagram numbers are listed in the table under "Schaltblatt" and can be
found on the circuit diagram in the bottom right hand corner, indicated so - eg. BI.
No. 10.

Contents:
Signal Names list, with description Page 01.16.02
Signal Name index, with pin locations Page 01.16.04

Locations index, with respective Signal Name. Page 01.16.12



Signalname

Quell-

Bedeutung

Description

punkt
+ Z Spannungsversorgung + 5 V + Vece
oV Masse Logic ground
V- 7 9 F-Kanal-Anschl zur Bedienungskonsole F Channel 8 bit data display to the console
- 7 9 F-Kanal-Anschlu8 fur RAM-Baustein F Channel 8 bit data input to the RAM
>4k 8 Adresse ist groer 4k Address > 4k
Aga-AIls 8 AdreBlleitungen zum BUS 16 bit address BUS-Universal
A=B 6 Ergebnisausgang ALU A = B Signal from the ALU
ALU A @ - ALU A7 6 ALU-AnschluB A-Kanal 8 bit A Channel input to the ALU
ALU B - ALU B7 6 ALU-Anschlu8 B-Kanal 8 bit B Channel input to the ALU
ANF @5 Niv Vorbereitungssignal MS @5 Force jump to MStep @5
ANF 34 Niv Vorbereitungssignal MS 34 " " new 34
Bg - B7 3 Datenausgang B-Register 8 bit B-Register output
BA 8 B-Register adrefigebend B-Register on M Channel
BCP 8 Freigabe AdreBkanal zum BUS Address BUS enabled
BE 1 Belegt-Signal fur BUS BUS in use control signal
Bootstrap Bed Bootstraptaste eingelegt Hardware-Booistrap selected on console
Busy CPU 1 Steuersignal fur BUS-Belegung Control signal, indicates BUS busy
Count down NP & T2 3 Zghlimpuls fur P-Register Count P-Register down by 1
Count up P & T2 3 Zshlimpuls fur P-Register Count P-Register up by 1
CR 5 Bed ROM @5 erzeugt Uber Bedienungskonsole Forces ROM @5 under console control
CR 6 Bed ROM @6 erzeugt Uber Bedienungskonsole " ROM g6 " " "
CR 7 Bed ROM m [ " " n ROM ¢7 " n u
CR 10 Bed ROM 10 " " Q-Register-Inhalt " ROM 10 " Q-Register control
CR 15 Bed ROM 15 " " Bedienungskonsole " ROM 15 " console control
CR 17 Bed ROM 17 " " " " ROM 17 " " "
rg - C4 Spl Ausgang C-Register 5 bit "C"-Register output
ck 1 Taktsignal vom Oszillator 10 MHz Computer clock 10 MHz
CM Bed Zghlimpuls fur M-Register Count M-Register under console control
CN + 8 6 Ubertragsausgang der ALU Carry out from the ALU
CN 6 Ubertragseingang der ALU Carry in for the ALU
Count up 6 Steuersignal fur Zdhleingang NL und ML-Register Count NL & ML up by 1
Count down_ 6 n noow W Count NL & ML down by 1
Dg - D7 9 Daten-Ein/Ausgang fur BUS BI-Direction universal data BUS
DoF 10 Steversignal fur DO-Befehle Control signal for DO-instruction
DS LEVEL 8 Durchschaltung der Level Control signal connect L-Register on M Channel
DUE 10 Steuersignal fur DO-Befehle mit Ubertragsverarbtg. Control signal for DO-instruction with LINK effective
END Spl Steuersignal fur Befehlsende Control signal for instruction end
F_ﬂ - F7 6 Datenausgéinge der ALU F Channel 8 bit output of the ALU
FE BUS Riuckmeldesignal fur BUS-Belegung (fertig) BUS control signal indicating transfer completed
FEIN 1 Ruckmeldesignal fur BUS-Belegung intern internal FE
GE BUS Aktives Element winscht BUS zu belegen (gewinscht) BUS signal to enable an active element to demand the
GET LEVEL 11 Abfragesignal der Level-Information Control signal for GL instruction
GO Bed Signal von der GO-Taste der Bed.-Konsole Signal from the GO-switch on console
HLT Bed Signal von der HLT-Taste der Bed.-Konsole Signal from the HALT-switch on console
ICL Niv Identifizierung Clock=-Start CNP real time clock interrupt
IFT 8 Einschreibtakt fur Interface-Schaltungen Interface clock
IN 7 Identifizierung Netzausfall-Start CNP mains fail interrupt
E 10 Steuersignal fur DO-Befehl mit Inkrement Op erant Control signal for DO-instruction with M + 1
Ir Niv Identifizierung Parity=Start CNP parity fail interrupt
IREG 10 Steuersignal fur DO-Befehl mit Inkrement Register Control signal for DO-instruction with REG + 1
IRMLL 8 Interface-Ruckmeldung fur Locher/Leser Read/punch ready set program level
IRMTTY 8 Interface-Rickmeldung fur Teletype Teletype ready, set program level
ISLL 8 Interface-Selektion fur Locher/Leser Read/punch interface addressed
ISTTY 8 Interface~Selektion fur Teletype Teletype interface addressed
IwWD Niv Identifizierung Watchdog~-Start CNP watchdog interrupt
LDNL Niv Lade N-Register linke Seite Load NL
Level 1 - Level 8 Niv Level~Information 1 - 8 4 bit BCD level information
LOAD Q 11 Ladepotential fur Q-Register Enable load Q-Register
LOAD B 11 " " B-Register " " B-"
LOAD D ] ] n n D_Reg isfer n n D_ll
LOAD ML 1 " " M-Register links " " most significant 8 bits of M
LOAD MR 11 " " M-Register rechts " " least " " "M
LOAD NL 1 " " N-Register links " " most " " " N
LOAD NR 1 " " N-Register rechts " " least " " " N
LOAD P n " " P-Register " " P-Register
LSAD 1 1 Steuersignal fur Ubernahme N-Reg.links nach Control signal to load ML from NL
M-Reg. links
M__ﬂ - M15 8 M-Kanal = AdreBkanal intern M BUS 16 bit internal address BUS
M A 8 M-Register adrefigebend M Register on M Channel
RK Spl Steuersignal fur MS-Zthler Control signal for « program jumps
g - ML7 4 Inhalt M-Register links Most significant 8 bits of M Register
MRF - MR7Z 4 Inhalt M-Register rechts Least " 8 bits of M "
MR 11* 8 Anwabhlleitung fur RAM-Baustein Selects RAM card
MS g8 - Ms 37 10 Mikroschritt g8 bis 37 Current 4 program step
N Bed Nullstellung allgemein Clear switch on console
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Signalname

Quell-

Bedeutung

Description

punkt

NA 8 N-Register adrefigebend N Register on M Channel
NBM 1 Nullstellung B-Register, M-Register Clear B & M Registers
A 1 Nullstellung allgemein Clear the control Registers, N, A, Q etc.
e 1 Nullstellung P-Register Clear P Register
NL@ -NL7 5 Inhalt N-Register links Most significant 8 bits of N Register
NRZ - NR7 5 Inhalt N-Register rechts Least " 8 bits of N Register
Pg - P7 3 Inhalt P-Register 8 bit P Register output
PA 8 P-Register ist adreBgebend P-Register on M Channel
PAUSE 1 Rechner in Pause-Stellung Computer in pause mode
PROGR Niv Rechner ist im Programmlauf Computer in program mode
Qf - Q7 10 Inhalt Q-Register Q-Register 8 bit output
R 25 11 Gesteuertes Signal ROM 25 fur Branch-Befehle Control signal ROM 25 for branch instructions
RK 9 Richtungskennzeichen fur BUS-Steuerung Signal indicating direction of data transfer
RL 2 Ubertragssngnal fbr A-Register (Shift links) Shift left A-Register
RR 2 " (Shift rechts) Shift right A-Register
ROM gd - ROM 27 11 CPU-Steuersignale aus dem ROM-Speicher 24 bit p program word
sg - s7 9 Dateneingang fur das A-Register 8 bit data input to the A-Register
SLI 2 Uberfragss:gnal fur A-Register (intern 1 Byte) Overflow signal for shift left
SLUE 2 " (Mehrbyte) Shift left open conrol signal for multi byte
SWITCH @ -SWITCH7 Bed Dateneingang des Switch-Registers Uber Bed.Kons. 8 bit switch register on the console
SWML Bed Setzumpuls M -Register links Console—enoble dlspluy/loud M-Reg. left
SWMR Bed rechts " " right
SWNL Bed " N -Register links " " " N-Reg. left
SWNR Bed " rechts " " " " right
SYN 1 Synchronsignal fur BUS-Steuerung Synchronization signal for BUS operations
o 1 Taktimpuls 1 Clock inputs fetch cycle
» 100 1 Takitring Stellung 1 Clock position 1
T2 1 Taktimpuls 2 Clock inputs execute cycle
T 200 1 Taktring Stellung 2 Clock position 2
T 400 1 " " 4 Clock position 4
TA 2 Einschreibtakt fur A-Register CLK for "A"-Register
SPRUNG 10 Steversignal fur MS-Zahler Control signal for  program jumps

Z eichenerklarung:

Bed Quellpunkt ||egt auf der Bedienungskonsole

BUS " " BUS-AnschluBkarte

Niv " o " Level-Logik

SplL " o " Schritt-Sprung-Logik

Alle ubrigen Quellpunkte liegen auf der CPU. Die Zahlen stehen in Klammern links vor
der Seitennumerierung.
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Folgende IC-Typen sind in diesem Katalog aufgefuhrt:

N E 555
N 8233
N 8234

9318
9324

SN
SN

SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

4931
49700

7400
7402
7403
74503
7404
7405
7406
7408
7409
7410
74510
7412
7413
7416
7417
7420
7425
7427
7432
7437
7438

IC-Katalog

4-Bi t-Multiplexer

4-Bit-Multiplexer

8-bit-Prioritatsentkoder
5-bit-Vergleicher
2 x NAND

2 x NAND
2 x Leistungsgatter

4
4
4
4
6
6
6
4
4
3
3
3
2
6
6
2
2
3
4
4
4

X

X

X

X

X
X

X

NAND
NOR
NAND
NAND
Inverter
Inverter
Inverter
AND
AND
NAND
NAND
NAND
Schmitt-Trigger
Inverter
Treiberstufe
NAND
NOR
NOR
OR
NAND
NAND

Anzahl der Eingdnge

W oW W NN NN NN O je Gatter

pa—

N N N w0 NN M

offener Kollektor



SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

SN

SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

7442
7470
7474
74H74
7486
7488
7490
74107
74109
74118

74119

74121
74123
74132
7415]
74154
74161
74174
74175
74181

74193
74198
74202
75150
75154
75451

BCD zu Dezimal-Decoder
J-K-Flip-Flop

2 x D-Flip-Flop

2 x D-Flip-Flop

4 x Exklusiv OR

256 Bit-ROM
Dezimalzshler

2 x J-K-MS-Flip-Flop

2 x J-K  -Flip-Flop

6 x Flip-Flop un getaktet
gemeins. Reset

6 x Flip-Flop un getaktet
indiv. Reset

Monost. Multivibrator

2 x Monost. Multivibrator
4 x Schmitt-Trigger

8 zu 1 Multiplexer

1 zu 16 Demultiplexer
asynchroner Zghler

6 x Flip-Flop getaktet

4 x Flip-Flop getaktet

4 Bit-Recheneinheit

Vor-Rick-Binagr-Zaghler synchron

8 Bit Schieberegister rechts/links

256 x 1 Bit-RAM
Line receiver
Line driver

Leistungstreiber

Anzahl der Ein-

ginge je Gatter

offerner Kollektor



8233
Ag Bg Ay By Ay B A3 B3
] >

9 > [ [ T
So o—»
. 0 So Sl fn
$1 i LlL|®.
HlL]|A
\J
100Ag ~ Vec[D'6 L{n]e
2590 A3 18 Hiw|[L
3 fo Bga“ f § [} §
O t3 13 0 1 2 3
m[:} t2 712

6Cja BN

705, A0
sCJoND s 9 8234
Ao Bp A B A B
>

>
w

@™
w

) [ Q ? ] T
Soo—>
S i i i NN
H|IL|A
L|H|B
H|H|L
fo fy f2 f3
9324
A, A, A, A, Ag E
'E “vecpts . %
2(]A<8 A>B[D15 1 :
3By A=B[J1 ! A<B
4 By Ag[J13 > =
582 Ay[O12 l__ L . A=B
6C]B; AN A
708, A0 D A>B
8 GND A4[d 9 1

A B A

E

H X X
L [Word=A Word=8
L

L

Word A>Word B
Word B>Word A

T rr o,
-~rITrr

H= HIGH Voltage Level
L=LOW Voltage Level
Xz Either HIGH or LOW Voltage Level

IC Katalog 01.17.02




NES55

VCCF Py )
1K
us[I]
» 0——% 1
[ 5K (] )
7KS 3K9
TRESHOLD
2
) }—o OUTPUT
CONTROL o__(2/3V%c)
VOLTAGE 5K =
‘ 10K K7
GND o P —{ 4
" [
TRIGGER & (/3 @> 120
¥ed) )
REseT 4 @«@P 5K¢ 100 3K3
DISCHARGEZ@J -~ * ¢ —o ¢
Dual-In-Line-Package
ono [ [Bevec
TRIGGER =4 ”  DISCHARGE
output =3 6_TRESHOLD
4 5 CONTROL
RESET 5 _
] VOLTAGE
TOP VIEW
Tg T, T, T, T Tg Tg T, =
r 9 o > (-] (] (] 4 P
Y Y % Y Y %
. | - I | -
¢ Jl B b 1 1 1
S 3 T = ﬁ_}_
A | I 1 N 1 [
L L/ L L
41 ) ) l
EO GS Ag Ay Aj
101N 12131 2 3 4 5
Ioh Ip 31, Is Ig I El
9318
8 INPUT PRIORITY ENCODER Vec = PIN 16
T 10 I' 12 cis GND=PIN 8
15 9 7 6 14 9318
IC Katalog 01.17.03




SN 4931 SN 49700
Vec 2Y 2E 2D 2C¢ 2B 2A Vee 4B 4LA 4y 3B 3A 3y 33X
16 |13 (12| [1of |9 8 16| 15| || [13] |12] 1] |r0] |9
[ - W |
1 2 3 4 5 6 7 1 2 3 4 5 6 7 8
1A 1B 1C 1D 1E 1Y GND 1A 1B 1Y 2A 2B 2Y 2X OGND
positive logic: Y= ABCDE Anschlisse 2Yund 3Y nicht fiir Logiksteuerung
weiter verwenden
SN 7400 SN7402
Vce 4B LA LY 3B 3A 3Y Vi LY 4B LA 3Y 3B 3A
1] 3] |12f Ju]jwo]|o}]8 4] |13 |12) 1] [r0]|9]]8
P o
1 2|34 s||6|]7 1 2 3|4 5 6|7
1A 1B 1Y 2A 2B 2Y GND 1v 1A 1B 2y 2A 2B GND
positive logic: Y= AB positive logic: Y= A+B
SN 7403 SN74S03
Vce 4B 4LA LY 3B 3A 3Y Vcc 4B LA LY 3B 3A 3Y
g1z dnpjiop g9 8 1w 3 jrpdnpjopjoads
|
1 2 3| ]e s[}e 7 1 2 314 s1|16][7
1A 1B 1Y 2A 2B 2Y GND 1A 1B 1Y 2A 2B 2Y GND
positive logic:Y=AB positive logic: Y= AB
SN 7404 SN 7405
Vec 6A 6Y SA 5Y 4A 4Y Vecc 4B LA 4Y 3B 3A 3Y
140 |13 |12 Jjiwoy |9 8 16 113 |21y Jio 9 8
r b
1 2 3| |4 s|{6]]|7 1 2 3|4 |S)|6]]7
1A 1Y 2A 2Y 3A 3Y GND 1A 1B 1Y 2A 2B 2Y GND
positive logic: Y=A positive logic: Y=A
SN 7406 SN 7408
VcC 6A 6Y SA 5Y LA 4Y Vcc 4B 4A LY 3B 3A 3Y
14 |13 [12| |11] |]'O] |9 8 Wi (13 n 10 9 8
T | ]
1 2 314 5 6| |7 1 2 314 5 6|17
1A 1Y 2A 2Y 3A 3Y GND 1A 18 1Y 2A 2B 2Y GND
positive logic: Y=A positive logic Y=AB
IC Katalog 01.17.04




SN7409 SN7410
Vee 4B LA LY 3B 3A 3Y vec 1C 1Y 3C 3B 3A 3y
WG i jr2pgn 101 |9 8 Wl 13 n 10 9 8
o [ =D
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1A 1B 1Y 2A 2B 2Y GND 1A 1B 2A 2B 2C 2Y GND
positive logic: Y =AB positive logic: Y= ABC
SN74S10 SN 7412
Vcc 1€ 1Y 3C 3B 3A 3Y Vec 1C 1Y 3C 3B 3A 3Y
16|13 j12] |11] o 9 8 141 |13 121In 10 9 8
C ) 5]
i = b
M b
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1A 1B 2A 2B 2C 2Y OND 1A 1B 2A 2B 2C 2Y GND
positive logic: Y=ABC
SN 7413 SN7416
Vec 2D 2C NC 2B 2A 2v Vec 6A 6Y S5A S5Y LA LY
161312 n 101 ]9 8 ARREINRrANERL 1009 8
DD — bl bl
r 3
ST
[ Ealliellinia
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1A 1B NC 1C 1D 1Y GND 1A 1Y 2A 2Y 3A 3Y GND
positive logic:Y=ABCD positive logic:Yz A
SN 7417 SN 7420
Vcc 6A 6Y SA S5Y LA LY Vcc 2D 2C NC 2B 2A 2Y
Wl 132 jJupjiopds 8 1w 1312 |n 10/ |9 8
(1 7] [Y] [ [
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1A 1Y 2A 2Y 3A 3Y GND 1 1B NC 1 1D 1Y GND
positive logic: Y=A positive logic: Y= ABCD
Strobe SN 7425
Vce 20 2€¢ 26 2B 2A 2y Inputs Output
14 131 [12] | 10( | 9 8 A B CDG Y
H|X|X|X]|H L
X|H|X|X|H L
r x [x[n][x[n|
_ ] Tx[x [l 1
v{12||3]]af]5]]6]]7 LILfL]L(x H
1A 1B 16 1C 1D 1Y GND X|X|[X|X]L H
Strobe
positive logic: Y= G(A+B+C+D)
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SN 7427 SN 7432
Vee 1C 1Y 3C 3B 3A 3Y Vcc 4B LA LY 3B 3A 3Y
14 13 |12 11 j10 9 8 14] |13 120 N 10 9 8
] =Y BENER N
[ D) [
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1A 1B 2A 28 2C 2Y GND 1A 1B 1Y 2A 2B 2Y GND
positive logic: Y=A+B+C positive logic: YzA+B
, SN7437 SN 7438
Vce 48 4LA 4Y 3B 3A 3y Vcc 4B LA LY 3B 3A 3Y
14 [13] |12 [N 10 9 8 6] (13 2 N 101 |9 8
[ o [
1 2 3|14 5116 7 1 2 3] |4 s| |6 7
1A 1B 1Y 2A 2B 2Y GND 1A 1B 1Y 2A 2B 2Y GND
positive logic:Y=AB positive logic:Y=AB
Inputs Outputs
P SN 7442
V¢ A B C D 9 8 7 -
BCD All Types decimal
16 {15 1w guzpygnpyopd9
L Input Output
L y ) D CBAJO1 23 4 56 7 89
0 1 23 &L 5 6 7 8 9 Lt LtLyLt H H H HH HHHH
L| L[ == LL LH|HL HH HHHHHH
1 i 1 L LHL|HHLH HHMHHUHH
1 2 3 4 5 6 7 8 L H
J ] 7 3 7 3 5 GND L H H H HL HHHHHH
~ / LHLL|HHHH L HHHHH
Outputs LHLH|HHHH H L HHHH
L HHL|IHHHH H HL HHH
L HHH|HH HH HHHLMHH
HLLLIHH HH HH HHLMH
HLLHIHH HH HHHHHL
H L HL|HH HH HHHHHH
H L HH|HH HH H HHHMHMH
HHLLIHHHHHHHHMHH
HHL HIHH HH HHHHMHH
HHHL|HHHHUHHHMHUHMH
HHHH|HHHHH HHMHMHH
SN 7470
Vcc Preset Clock K2 K1 K* @
‘n tn‘l
16 13 J12f I J10] ]9 8
I ‘_}ﬁf J K| @G Notes:
I I: __ﬁ)mma L L] an 10:01:02T*
| ] = Clock LH]| L 2.K=K1. K2-K*
[ |V Clear
[ — ] HL E 3.tp = Bit time before clock pulse
1 2 3[4 sl 1617 HH| @ L. tpe+ 1:=Bit time after clock pulse
NC Clear J1 J2 J* Q@ GND 5.1t inputs J¥oder K*are not

used they must be grounded

IC Katalog
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2 2 2
Vcc Clear 2D Clock Preset 20 20 SN7474

w| sl 2l n] o] ]s]]s (Each Flip-Flop)

L — tn tn+l
D Clearg Input Output  Output
? k Q D Q [
n= L L H
1 2 3 4 5 6 7 H H L

Clear 1D Clock Preset 1@ 1@ GND
1 1 1

D

]

[

0

2 2 2 SN 74H74

Vcc Clear 2D Clock Preset 2 20

W] 132 ynpjiof |9 8

| 4

1 2 3 4 5 6 7
Clear 1D Clock Preset 1 1@ GND

1 1 1

SN 7486 .

\/ 4B LA LY 3B 3A 3Y

W13 npJiwopgs 8

1 2 3[4 5116 7
1A 1B 1Y 2A 2B 2Y GND
positive logic:Y=AeB

Inputs | Outputs
A B Y
L L L
L H H
H L H
H H L
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WORD

INPUTS

BINARY SELECT

ENABLE

OUTPUTS

(=)
(2]

@
@

Y8

Y7

Y6

Y5 | Y4

Y3

Y2

Y1

®|INjojn|is~slwinv]|—|O

w

o

p—
=

—
~

—
w

—
~

—
(3]

—
o0

—
~

-
®

—
("]

N
o

N
-

N
N

N
w

N
»~

N
n

N
o

N
~

N
o®

N
7=}

w
o

w
—

ALL

X|xix|x|x|x|x|T|x|x|x|(T|x|x|x|xT|X|{~ ||| ]—~|{|||||{—||—|~|~|m
x|Tlx|x|x|x|lx|x|lx||r|r|jr|r|-jrjxlxlT|x|x|x|x|x||r]ll-l~lrlrm]m
x|z|T|x|x|~||r|r|xjxz|x|x||~|~|r|x|x]|x|x|{r]||r|~|x]x|x]|x]|~ |||

X|lx|lx|r|rrjlxT|T||rjx|jT|rrjr|T|X|r|r|jxlT|~||lT|T|~|r|XT|T|~j~|lx|]—|—
x|lx|rlx|r|r|r|T| |||~ |ZT|r|T||T||xj{~|T|r|jT|r|x] ||| |XT]~|>
o O ol el Il O ol ol Rl I ol Bl Nl ol Il Nl Bl I ol Al ol It Nl Il el Nl Al ol A W ol Nl Bl Il ol M

H = high level, L=low level, X=irrelevant

BINARY SELECT

ENABLE. A \OUTPUT
Vc¢c 6 E D C B A VY8
16 J1s{ Jral 13 {12 | Jiol ]9

1 ] | | 1
G E D C B A

L Y1 Y8

’—vz Y3 Y4 Y5 Y6 Y7
| ] ] ] | |
vll213(la]]s[|6]]7]]8

Y1 Y2 Y3 Y4 Y5 Y6 Y7 GND

~—/ 4
OUTPUTS

SN 7488
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SN 7488

)
.,;—V:‘ ol
I
IANFAUIA W2 W\w ) () (s 3} z\yE:

BINARY <
SELECT 1

T

LA

22) 22

i
LT
|

qy&%‘/ &) \23

10—
L1 L]
27

mi
i
DA

TUTLTILY

Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1,
v

OUTPUTS
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Input Reset /Count SN 7490
A NC A D GND B C Reset inputs output
w] [13] [32] [11] [ro] [e] e Rom) Ro(2) Re Rgz|D C 8 A
H H L X L L L L
P P Jcp CP H H X L L L L L
r X X H H H L LH
- X L X L | Count
1 2 3 4 5 6 7 L X L X Count
BD  Rom RoaaNC Vec Ran) Reg2) L X X L [count
X L L X Count
SN 74107
Vcc Clear Clock K Clear Clock J (Each Flip-Flop)
| i3] iz ] fwo]]ef]s tn the!l
— | J K | o
L el chfng L L |G
0_a Q_Q L H L
[ [ ] H L | H
1 2 3 4 5 6 7 H H Qn
J @ @ K a @ GOND
SN 74109
Vee ClearClock K Clear Clock J (Each Flip-Flop)
14 Ji3] f2p g pjiol Jojjs tn tnet
J K Q
JClockK KClodkJ L H Qn
Clear Clear
Pl - E
H H H
1] |2 4 6|7 H L Qn
J a Q K Q GND
SN74118
Vce S¢ Q¢ Q5 Sg Qg S, R
161 15 Jra] 3] J12[ Juf o] ]9 (each latch)
% W S Reset Q
L L | x |H
e [ el i L
| H H Store
vz ]3]« |s[|e[[7]]s Notes:
St O Q@ S; Q@3 S3 NC GND 1.X indicates input may be logical H or L
2.Reset is common to all latches
SN74119
Vec SeB Sea Rg Q¢ Q5 Rg Sg Q Ry S R (each latch)
24] 23] |22] J21] |20 j19] |18 |17] |16 ]5 14f |13 SA -] R  Reset Q
Him L X X x | H
berrthe fwe || [+ ¢« o
% Q\ P> H H L X L
G L[ DG C x|
1 2 3 4 S 6 7 8 9 100 N 12 H H H H Store
S1a S1B Ry @y Q2 R S Q3 Ry S3p Szg GND
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Rext! SN 74121
VCC Nc NC C“( Cext R‘xt NC

16 J3) J12p fnpjwof |98

tn Input tn+1 Input

Al A2 B |A1A2 B Output
HH L{HH H Inhibit
L X HI|L X L | Inhibit
X L H|H L L | Inhibit
L X LJL X H One Shot
X L L|X L H | One Shot
HH H|XL H | One Shot
HH H|LX H | One Shot
X L L|XH L | Inhibit
L X L|HX L | Inhibit
X L H|HH H | Inhibit
L X H|HH H | Inhibit
HH L|XL L | !Inhibit
HH LJLX L | Inhibit

H = Vin 22V
L =Vin(o) <0,8V

Rext 1 2 SN 74123

vee cm Cext 102G Clear 2B 2A
16f Jis| | f13] 2] [n] |10l |9

I

L 8!@0!‘

5 6 7 8
2Q 2 2Rext/ GND

Cext Cext
Inputs Outputs
A B Q O
H X L H
X L L H
L AU
¥ H |
Notes:
H  =high level (steady state)
L =low level (steady state)
A = transition from low to high level
Vv = transition from high to low level

JL = one high level pulse
U~ = one low level pulse
X

irrelevant (any input,

including transition)

SN 74132
Vec 4B 4LA 4Y 3B 3A 3Y

IL 13 12 |1 10 9 8

T
T

1A 18 1Y 2A 28 2Y GND

positive logic : Y = AB
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Data Input
e

Data Select

Ve & 5 6

N 7/ N\

7 A B C

16 (IS 6] 1312 f1nJ10] ]9

bttt
4

b lopr %5 D P71 A B
-
V{23 af]s[]6]l7]]s

SN 74151

32 1 0, \Y W, StrobeGND
Data Inputs Outputs
STROBE
(ENABLE)°—1 }
f Dgo- ™\
Da
Dy o— M\
Djo I
_ OUTPUT Y
DATA D3o— }‘L
INPUTS D, 0— [ OUTPUT W
Dsﬁ \ )
Dgo
L/
Dy o =
N A f
cae DDA
8
Sy~ ECRS ) S ) .
(BINARY)
( ¢ °——'{ FL‘ » <
INPUTS OUTPUTS
c B A |STROBEM| Do | Dy D | D3| D, | Dg| Dg| Dy | Y(N| W
X X X 1 X X X X X X X X 0 1
0 0 0 0 0 X X X X X X X 0 1
0 0 0 0 1 X X X X X X X 1 0
0 0 1 0 X 0 X X X X | X X 0 1
0 0 I 0 X 1 X X X X X X 1 0
0 1 0 0 X X 0 X X X X X 0 1
0 1 0 0 X X 1 X X X X X 1 0
0 1 1 0 X X X 0 X X X X 0 1
0 1 1 0 X X X 1 X X X X 1 0
1 0 0 0 X X X X 0 X X X 0 1
1 0 0 0 X X X X 1 X X X 1 0
1 0 1 0 X X X X X 0 X X 0 1
1 0 1 0 X X X X X 1 X X 1 0
1 1 0 ] X X X X X X 0 X 0 1
1 1 0 0 X X X X X X 1 X 1 0
1 1 1 0 X X X X X X X 0 0 1
1 1 1 0 X X X X X X X 1 1 0
NOTES: 1. SN54151/SN 74151 only
2. When used to indicate an input, X= irrelevant
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Data Inputs Data Outputs SN 74154
vcc /A B C D DataEnable 15 14 13 12 11°
26| [23] [22] 21 [20] |19 | 18] | 17| [1e] |5] |1e] |13
A B C D DataEnable 15 14 13 12
[ ) 0 n
I— 2 ? L 5 6 'i T 9 10
1 2 s Isl|e[{7[]8]]9]lwof[n]]1
NI 3 4L 5 6 7 8 9 10, GND
Data Outputs
AE—= \
E <[5 :}_90
A
H!
(1G N6 B 2
260—mmm
3
>_ol.
AO—D—T——\é .
A 5
Inputs JB B ! 6
D | DE E
a s 7
Co——Dﬂth : > Outputs
= }—oa
¢ D
: 9
\D o—D—o—-DD <
_ }—010
D ]
< }—011
p—o12
B 13
A >—olL
)—-o15)
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Carry ,_M__\ Enable

Vcc OutputQa Qg Q¢ @ T Load

16 1S 16| 03] |12 1] j10] |9
Cnr] <l) l é é ‘
T Q l
Outpyut A 8 MC 0 n19 ¢
P {Clear Load
Enabl
’_Clock A B C D ng ¢
| ] I ] | |
1 2 3 4 5 6 7 8
ClearClock A B C D, Enable GND
v P
Data Inputs

LOAD o._______.bx
J

SN 74161

CLEAR o——D-< cLock
DATA A o Q_JK
}——‘J Gy Qg
)a.ocx
J Q¢ Qc
= CLOCK
DATA C o K
cLock o_-D—<
J Qp Qp
COUNT
ENABLE°——_D cLocK
P
DATA D o K
COUNT _
ENABLE 1
M ORIPPLE
CARRY
SN 74174
Vcc 6Q 6D 5D 5 4D 4@ Clock
16 [15] [1a] 13 |r2] f11] [10] ]9 — pa—
— npu utputs
OCI L_lcr I Lu ? tn thel
(-] ear par _
g _— 3 D Q Q
r Clear lear
Clegg] ck
Q G & H H L
L L H
v 23] ]af]|s]]6f]7[]8
Clear 1@ 1D 2D 2Q 3D 3Q GND tn = Bit time before clock pulse
tn+1 = Bit time after clock pulse
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SN 74175

Vee 4@ 4@ 4D 3D 3@ 3Q Clock
16] [1s] ] J13] 2] [ni] [0] ]9
Input Outputs
[“ICECK D! ' E cK gg # tn tn*1
b D Q
¢ I% CK& H H L
L L H
12 s[4 [s[]e[]7]]8
Clear 1Q 10 1D 2D 2G 2Q GND tn = Bit time before clock pulse
tpn.1 = Bit time after clock pulse
SN 74181
ACTIVE-HIGH DATA
M=H M=L; ARITHMETIC OPERATIONS
SELECTION| LOGIC Cn=0 Cp=1
S3 Sy Sy Sg| FUNCTIONS Ch=1:=H Cn=0=1L
L L L L] F=A F=A F=APLUS 1
L L H| F=A+B F=A+B F=(A+B)PLUSI
L L HL| F=AB F=A+B F=(A+B)PLUS I
L L HH|] F=0 F=MINUS 1 (2's COMPL) F = ZERO
L HLL| F=AB F=A PLUS AB F = A PLUS AB PLUS1
L HLH| F=B F =(A+B)PLUS AB F =(A+B)PLUS AB PLUS
L HHL| F:A®@B |F=AMINUSBMINUSI F= A MINUS B
L HHH|] F=AB F= AB MINUS1 F=AB
HL LL| F=AsB F=APLUS AB F=A PLUS ABPLUS1
HL LH| F:-A®B | F=APLUSB F=A PLUSBPLUS I
HLHL]| F=8B F=(A+B) PLUS AB F =(A+B)PLUS AB PLUS 1
HLHH| F=AB F= AB MINUS 1 F=AB
HHLL|F=1 F=APLUSA* F=A PLUSAPLUS1
H HLH|F=:-AB F = (A+B)PLUS A F=(A+B) PLUS A PLUS1
H HHL| F:zA+B F=(A+B)PLUS A F=(A+B) PLUS A PLUS
HHHH|F=A F = A MINUS 1 F=A
% Each bit is shiftet to the next more significant position.
ACTIVE-LOW DATA
M=H M=L; ARITHMETIC OPERATIONS
SELECTION | LOGIC Ch=0 Cp=1
S3 S Sy Sg| FUNCTIONS Cn=0=L Cn=1=H
L L L L|F=A F=A MINUS 1 F:=A
L L LH|F=AB F = AB MINUS | F = AB
L LHL| F=AB F = AB MINUS1 F = AB
L L HH|] F=1 F = MINUS1 (2's COMP) F = ZERO
L HLL| F=A+B F=A PLUS (A+B) F=A PLUS (A+B) PLUS1
L H LH|] F:-B F = AB PLUS (A+B) F = ABPLUS (A+B) PLUS |
L HHL| F-A@B F = A MINUS B MINUS1 F = A MINUS B
L H HH| F=AB F=A+B F = (A+B) PLUS1
H L LL|F=28 F = A PLUS (A+B) F = A PLUS (A+B) PLUS 1
H L LH| F=A®B F=A PLUS B F=APLUSBPLUS I
HL HL|F=8 F = AB PLUS (A+B) F = AB PLUS (A+B) PLUS!
HL HH| F=A+B FzA+B F=(A+B) PLUS1
HHLL| F=0 F=APLUSAX F = APLUS A PLUS!
H H L H| FzAB F = ABPLUS A F= ABPLUSA PLUS1
HHHL| F=AB F = ABPLUSA F= ABPLUS A PLUS )
HHHH| F=A F=A F = APLUS]
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Inputs oUtRuts
Vcc A1 Bl A2 B2 A3 B3 G Cpey P A:B F3
26| [23] [22] [21] [20| 19| 18| [17] 18] [15] [14] |13
Al Bl A2 B2 A3 Els Ches P A=BJ
? B0 F3
I—Ao S3 S2 S1 S0 Ch M FO F1 F2
| I I O O O O O I
v 12 ]3] 1al]s[]e[] 78] 9 w0[]1]]12 ‘
B0 A0 S3 SZ ST S0 Cn WM, FO_F] FZ, GND
Inputs Outputs
S0
$20—
Y [ —
S0 o——— 0 GorY
=2 =X |
B30—-—-—>—D } —D -0 Cp+ &
pu— —0 PorX
j )
A3 0—
iy —iP) oF3
T =
82 o—¢{)-
L/ —
A2 o—
1D ing o F2
= THD-
81 0——{» a /: r"’
d ‘%)——oma
] )
Al o-
b D- oF 1
—
BOO—-\’—D
IB—‘—-P. —D— ) —OF0
AQo- D_’_"v
._:l)———J
M o- 1‘}
Cn%

SN74181
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SN 74193

Inputs Outputs Inputs

P A Sy S SE———. —
Data Clear Load Data Data
Vce A Borrow Carry 4 D

Count Count
Gg GA pown YP 9c Qp

[ 1T T T 1
vil2] 3«5 |ef]|7]]8

Data Qg Qp Count Count Qc OQOp GND
Down UP -

Input  Outputs Inputs Outputs

————) o BORROW
) OUTPUT
———) o CARRY
=) OUTPUT
DATA o— ~
INPUT A a
DOWN P
oo, 0—1} ::D A p——0 OUTPUT Qa
)
up o—)
COUNT N CLEAR
DATA o ~N
INPUT B =
T &
DATA o N
INPUT C [l
= OUTPUT Q¢
| )
;2
Oc
| CLEAR
DATA
INPUTD ® 1‘4‘}
CLEAR =]
ap r——oouwur 9p
o)
CLEAR
LOAD o——-D
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Shift
Left
Serial Input Input Input Input
Vcc Sy Input H QH 6 F Q E Qg Clear
261 |23] |22 |21] |20] |19 18| [17] |16] f15| |14 |13
sy L H Q4 G Q@ F O E Qg _J
» So Clear
r R A QA B Q8 C Qc D QOp Clock
L I 1 1t 1 T [ 1T 11
1 2 3 [ 5 6 7 8 9 101 |1 12
Sg  Shift Input QA P Clock GND

Input Qg Input Qc Input Q
8 c

SN 74198

H H parallel load
H L shift right
L H shift left
L L inhibit clock

Right A D
Serial
Input
Oy ©
l {I-—‘o CLEAR
R { —o SHIFT
I fC LEFT
¢ “_L&_ o H
QG o
STR
P! .
QF"
STR
e N\
QE-r
STR
H—j ; —o E
e \J
Qp©
STR
ﬂ?l Vs oD
hd ‘J——LE
OC o—
STR
b A oC
e “\J
QB*
STR H_@—‘
/[L 0B
¢ ﬁ:;-—l_\d_l
QA*
STR
Vg o A
i e [ ﬂ_-:r(]-—* So
$
' oSHIFT
RIGHT
CLOCK
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SN 74 202

Write
Vcc A6 A4 D1 Enable A3 A2 Al
16f |15 1413 w2 n 1o 9 "
T T T T T CE | WE Operation Output
::g Al D1 WE A3 ﬁ?_l L L Write High Z
Chi Data
P A7 Enable _ Output A H [ H | Read o
ﬁ H L Do nothing High Z
H H Do nothing High Z
1 2 3 4 1) 6 7 8
AS A7 CEO CEl CE2 Y! A0 GND Notation
A - Address
D - Data input
Y - Data output
CE - Chip enable
WE -Write enable
SN75150 Treshold tput SN75154
Output Output AUl Norm Cont, _ OURYS v
Vces 1Y 2Y - vee- VccaVect 4T 1Y 2y 3Y 4Y R1
8 7 6 5 16| |15 %] {13 121 10 9
*_GJ T T | T |
L L 1 1 |
r * T
[
[ 1
1 2 3 4L 1 2 3 4 S 6 7 8
Strobe Input Input GND 3T 2T 11 JA 2A 3A LA, GND
ML e Treshald Controls Inpats
positive logic: Y= logic: Y=A
SN 75451
Vee 2B 2A 2Y
1A 1B 1Y GND
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