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_ Limits

System Characteristics Symbol Min. Typs | Max. Un1t§
Power Supply

Collector Supply Voo =448 | =5,0 | =5,2 v

Base Supply Vin +4e8 | #5,0 | +5.2 Vi
Ambient Temperater TA 10 25 40‘ c
Logic Voltages

Level "% Vo =046 v

Level "O" VH =30 v
DeC Noise Margin

el Wan j -
Level "1 VML 100 mV.
non

Level "O VMH +100 mV
Clock Pulse

Rise and Fall Time tr 5 NMeec

Pulse Width t, Ookt sec

Period G 0«8 140 e sec

4 T : :
A1 deo Specification of Logic System
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Worst-Case
Characteristics Symbols, Conditions Vokoos Units
Mine Maxe
Transister 2SB56 and 2N404
" =4 = 9]
DC. Current Gain hFE IC,S 12ma | 3C
Collecter-Emitter Vigs J:Cg =12mA | =0402| =0415 v
gaturation Voltage IC)> =12mA | =0605| =042 v
Base-Emitter VBES Icé =12mA | =0e25| =035 v
Saturation Voltage IC'7 ~12mA |=0¢3 | =Ookt v
Collecter Cutoff Carrent IGBO VCBO= -5V =30 ul
Base-Emitter Qutoff VBEO Oe1 v
Voltage
Store Base Charge Qe 1400 pC
Transition Frequency £ 2NLOL | 4.0 MHz-
2SB56 140 MLz
Output Capacitance Cob 2NL4OL 20 pF
25B56 35 pF
Diode 1 N 34
Reverse Current IR‘ VR = =5V =30 JpA
Forward Voltage Vo IF< 2.5mA | Oe1 | Ouk v

A
AI91N &v Circuit

Parameters for Designs
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Worst-Case
Characteristics Symbols|Conditions Values Units
Mino Maxe
Resistor
Tolerance + 10 %
. L #
Display Lamp ” 49
Voltage VL 2.0 v
Current IL Ls 75 mA

4 !
M1519% &b Circuit Parameters for Designs (cont.)
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Input Constants

Output Constants

oo Fan Ini Ty (I |Vog (Vo EOH Tor
mA  |mA v V mA [mA
A) Memory Unit
1¢ Memory Register;
Flip-Flop 2 0403 (0403 =3504=0415 1,0-|=145
Display Circuit 1 =065 - - - i e
Write Gate 3 F0e3 | = |=3.0{=0ei5 -= |=5.0
Read Gate Driver 1 =068 - - AmQa2 | = 1=De6
2. CP and STO Driver 1 =0e65] = |=3:0+=0e2 | 5,0 | —=
3. Data Input Driver 1 =045 = | =3404=041511404-0s5
Lk, Data Output Gate/Driver /8 | = 162 | =340[=0s15 0e259=041
B) Arithmetic Unit
1 Memory Buffer Registery
Flip Flop 2 =06403(0603{=340[=0615 45| =
Displ&y Circuit 1 =045 - - - - -
" Data Input Control Gate 3 [=m0e5 | = =560 [{=0e15 = 540
Clear Circuit 1 =08 | = -3.0‘-0.15 340 | =
}
1

4 3 . '
A9 . Circuit Specification for Design
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Input Constants| Output Constants

Circuits o - - — —
Fen If lrp B Mom [orc [Yomi’on
mai  mA v \ mA |mA
2e Complement Control Gaté f
Data Input Driver .1 |=0e65 =3,0 =015 0.8 =l 40
Control Inpﬁt Gate 1 !-3.01 -  [=3,0 =042 | = (=32
Exclusive OR Gate 2_‘-0.65 o 330 o351 0,0] - -
3e Accumulators;
Flip Flop for Numerical 3 [=06403 0603=340 |=0415[10 -
Data
Flip Flop for Sign Bit 3 |=0603 0,03=340 1=0415[2,0] =
Display Circuit 1 —O.Sl - | - - - -
Data Input Control Gate 3 |=0¢5. = ‘-3.0 =0e15| = V-B.O
Clear Circuit 1 -0.8% = |=340 [=0415| 30| =
Lk, Parallel Adder Gatej %
Input Inverter/Driver 1 -O.8§ - =340 |=0¢15| 10| =745
Exclusive OR Gate 2/|=0s65 = |=340 [=0.45|140[=4.0
DTL NAND Gate 2 -O.Sé - ii--_3.5 ~0e151140 e
DL AND Gate 2 -1.0%-9.03-3.0 =0e15[0e8| =
Inverter for SUM 1 -o.5i = 1=340 [=0415[046| =
5¢ Overflow Checker Circui ; i
TL NOR Gate No.2 and 3 3 =065 | = |=3.0 F0.45[045] =
TL OR Gate No.5 - 2 =065 ? = =360 P0e15{0e5 >
TL AND Gate Noo3 3 (=045 i = =53¢0 ;0e15] = (=540

4 AN : :
A1519% e Circuit Specification for Design (cont.)
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Civcuits Input'q:?sE:Fts Out?ft C??stanfs
PRna St (Y08 Yor Fon {ten
mA |[mA vV 'V th mA
6. Crverflow Flip Flop 1 F0403|0.,03 -3.0-0.15' 1.'0 -
Circuit
C) Instruction Control Unit
1¢ Program Régister;
Flip Flop 3 |0403| 0403| #340=0415 L440| =
Display Circuit 1 =0e5 - - - - -
Data Input Control Gate é -0o5 - =%e0m0e15 = [=5,0
Clear Circuit 1 =30 | = =540 0O | 3,0| =
2+ Address Registerj
Flip Flop 2—EO4PB) 0603 =3+0=0.13 2.5 =
Display Circuit 1 0e5 | = - b, - w ] -
Clear Circuit 1 3.0 - -%.0 0 30| =
3. Function Decoder SNIVEF 25 | =340=0¢35 145| =
| Civeuit
L4, Address Decoder 8 | - 25 | =34Cm0e35 165 =
Circuit
|
5 Data Transfer Gate; %
Gate Noe1y, 3 and 4 | |
Data Input 8 =2.,0 | - - =0.35 - ‘-25
Control Input 1 rs.o - - i - - %-100

|
AVTNN e

Circuit Specification. for Design (cont.)
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S poud b Input Constants| Output Constants
Fan In Tpy Iy | Vop | Vo, |Ton | Top,
mA mA ' v mA mA
Gate Nos 2
Data Input 8 | =142 = - 035 = i=12
| Control Input 1 =35 - - . - - | =48
6. Indicator Circuit;
Display Circuit 1 | =065 = - - - | -
Clock Driver (for 1 =05 = | =Bs00e15(1e5 | =
JETTRS \
7. Instruction Control
Gate;
TL AND Gate Noe1 ) =0e5 - | =3,0=0e15 - |=5,0
No«s2y, 4 and 5 = 3—0.5 = | =340~0e15 3,0 -
TL OR Gate No«1, 2, 2 ‘*005 - | =3,0=0e15 4,0 5
3 and 4 ;
TL NOR No. 1 2 | =3,0 - -3.4—0.3 5e0 -
Noe. 4 3 @ =0e5| = —3.%—0.45 0s7 | =
No. 5 L | -0.5] - -3.4—0.6 0e7 | =
No.. 6 3 -B'Oi - -3.#—0.45 4O | =
i i

i

A
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Circuit Specification For Design (conta)
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Input Constant? Output Constants

Circuits . MO | -
Fan In Loy o1, [ Yom | Vor |Tom |ToL
maA mA \ \ mA mA
D) Sequence Control Unit
1Te Clock Generator,
Astable Circuit - - = =3.0 0415|045 -
Flip Flop 2 =065 | = =340 =0¢15!140 | =
Output Driver 1 {=0e81 =| = - - | =540
2e Timing Conﬁrol; %
Circuit v
Flip Flop 4 - = [=3e¢0 015|100 | =
Pulse OR Gate 3 '-0.75 - - - - -5
Clock Input Driver/ 1 -o.8l =360 F0e3 140 |=5,0
Inverter
CP and CP Driver 1 |=067 | =|=3.0 =0s2 [2.0 | =
3« Sequence Qontrol
Circuit;
Flip Flop 2 |=04030,0%=3,0 ;0.15 Gel | i
DL AND Gate 2 =05 | = [=3,0 =0e2 {0403 |=0,03
TL NAND Gate 2 ‘-0.651 = |=3e5 =0615{0¢5 | =
"X" and "Y' Driver 1 |=660 | = |=3,5 k02 | 15 | =
uxn ang nyn Driver 1 -6.0§ = [=3e¢5 042 15 | =
nZW Driver 2 ;-6.0} 15 -

= -300 L().1"‘

4 — . Iy
A1579N d.m Circuit Specification for Design (conte)



oo

'
ol ﬁdaﬂﬂﬁﬂﬁiﬂﬁu%mﬂun1i@8ﬂuﬂﬂﬂﬁﬂﬁ

' U
HIUIN2PTIANTRINIAINNG £lip flop &IVTU Memory Register
T : 1

4 . 4 - < :
TA31007 parameters 1A1579% ¢.b Uazasutgalunisim d.a  WIAIMIAN

w P

d\ © ' a Q’ 5 2 4 &
pasgunsalalagntsunyarasiudunisn (d.0) nedun1an (2.v) lansu lag
Y o ! ) - Y A 4
79721 B avuaotfly x sn assudlvuanidy ma
A 4 o ¥
MNEUATITN (deo) 1T r = 141

=4e8 = (=3,0)

R, =
191(“0003 - 100)
=/ ¥ 1’59 K | ........(é{.dO)
4y Yo B v
Manantaduiasnld R, = 10K o+ 10 % e veneo(Eedo)

] 4 Y v, &
1091 RC ﬂlﬂﬁﬁ&ﬂiﬁ%?ﬁﬂﬁlﬁﬂﬁ@@ R1u63 R2 R GED

(4.8 = 001)

4 =
AAUATITN (daln) Ra =
e [(—0015) - (001)]

= (=0es03 = 0,03)

By
§2 = R l+°'7 Otnoolcc(é{Cé{b>
D220, 06
R4
A
10840150 (e}
R = 562 = (=0435) :
o 1| =524049(=165)=(=0,02) _ -0.02-0.1]4 B x ol , )
L 049 | R,
r ]
o —4.8+1.1£1-0+0003)+0035 5 0.03
R1 + 101
o.o -13_2 = 5.55 o-ooooo(dodm)’
B e 517 N 0,004 - 0,272 '
B.+ 141 R

1 1



olbe

4
10EUNT5 (2o )

[(=3.0) - (-0.35)] 1
—LI'OS + 101(1.0 + 0003) - ("‘3.0)

51 =

= 4.37 K{ie ovoo.oo(& éé}

W

K|
awnﬁxnwam (do.ds) LAY (e da) ﬂﬁlﬂtﬁﬂuﬂswwﬁwwawq R, nu R, lﬂﬂq
] ?

i 9 Jad 4
fe0ls U‘E] ﬁguﬂ'ﬁl’i ﬂ”]”ﬁ'l?‘?/!ﬁﬂﬁf’}"/liv')\?‘l‘i nas ﬂ’Wl']'WILsEN R Vllaﬂﬂ@

' 4 , dad
ﬂuﬁi&ﬂ1ﬂ31ﬁﬂﬂﬁi% (d.¢b) Ao 437 Kirl éeawnnﬁwquiﬂﬂwwﬂwqﬂﬂa

R, = 5S¢l Kot 10 % 1
1 { ...o...(d’.dd)
R, =733/ Ko x 10% J
o @ ' - = Q'
d1MIUNAY triggering circuit drsowianlalagldduntsn (g.)
d |
Hae (d.‘,;,) a3 <
Ip =) shate s,

= 7= 249 = (=0,25)
<. 12605 Velbs

2 o ot v &
Uasnseid base WIlRINFUN d.o AT TTUWAY

-12)

i V. = Voo Low = 1L

lTBl _{.6c ~ ~BES| _ |=BB . BES RS
B + &4 "2
-8 _ |5s2 = 0425| _ 4.8 + 0425
0.9 + 4059 3643
andunisi (i )1% K = 146

«%¢ 0.8 x 2465 x C 2 146(04763 x 10™x 5 x 10-6+1400.x 10
. )3 3"" pF oto-ooco(doam))

=
uaslagnisiaan R = 10 Ka + 10 % cocevens (&odd)



ol

A
UM <.ob  Limitation of R, and R, of Flip Flop Circuit

use for Memory Register

]

From
Ra E-q. (5053)
Kd/;-f ' HON'!
60 - : X From
. / P noFpn
. L § e
50 — From Eqe (5¢5%) //*
4o = / ,¥
.; —-"~f¥"~—— Selected Values of
A‘,/
50 47 ¥ /I R’I and R2
g /
¥ -
e '//
- |/
20| = 7ﬁ
- ,M/
k i
0 1 l
10 = Lo
L b,
i ‘ |
0 T i T !1' r' | T \ ¥ 1 }' R‘I
0 2 4 6 8 10 Ko



olaa

ndNaT (g.4b) ssla

3x 11 x 100 § ¢ Q8
; 2

N 6 < 12 /MF o.-oo--(@:.ée‘:’)

& <3 . .-’3 d

NNAURTIN (doedo) 1A (doded) AWV LEARUAUNT LA S
C = 0005 MF ooo'..-(a-bo)

2% 7 2 - ! c"? v"} i 2
aIMTUNTIATUIAINRG flip flop widiu Program reglste{’Address
4

o = o < U
registe{}Sign bit of Accumulator fsay k| ﬁﬁﬂ?iﬂﬂ?ﬂ?&iﬂiu%?vafLﬂﬂ?ﬁ%

dedels DL AND Circuit_

#375012995 DL AND circuit, d2%3U34995 Parallel Full Adder

' LYy ¥
drursoviatlaney

MNANTA dao) B o e 3,0)
T2 0403 #(=120)+(0.8)
== cescsase(@obe)
UBEINANNTTH (daob) - =055 = 8
& - =0s03 % O
BNGKERN RINIVERSI cesesses(dobln)

4 o ¥ o« a2
NFANITA (d.bo) LAE (2 %) advutasnld

R2 = 100 K-—Yl _‘t 10 % ........(ﬁ.bm)

#edea DIL NAND Circuit

s = ] . = A ::,:
HAIAUINIAYTY DTL NAND circuit 4l.lw Parallel Full Adder
]

L] ; : ] &
Foumuanan 7 Iuduntsasty

VRN (£26b) 3 (ha8) = (=3.0)
C -0.0B - 0.8

= 2.16 KJ«L ooco.ovo(éf.bd)



d “ TN
Fearndunasi (¢.5¢) d13150182AR7105%
RC = 148 Kuiw + 10 %

] Q! 9] .
IR Ry miﬂgqﬂﬂﬁﬂﬁﬁﬁaﬁiﬁﬁﬂﬂﬁ R1ﬁﬂg
v

olad

c.cooooo((iobé’:)

Yo &
R, laag

. y 1ag

'....‘..(d.bb)

oto-‘o-a(dobﬂ))

sessesen(dybd)

s ey v =il
Vig = a;j vouae Voo 0635 V
AMNdUNITN (doba)
e, o (5.2) = (=0435)
T2 (22.9)4(0.5)=(=0,55) 1 [—5.2-(-0.oz)i+ 3
R, - 30 1.62
32 o 5.55 -
' 3592 - 0106
By
4 .
ANAUATITA (& oloc )
B, s he8 = O g
" [—0935 + Oe¢1 = 0s1 = OOOBJ
B4
B, = L
_0_0.3_5 + 0003
B,

g 6.AN g o Yo 4
NFUNTN (d.dD) Haz (d.d0) WIlULouasmlagign d.on éaﬁquwsnww
! dad Yo &

A1 R, uag R, wavndalaniy
R, = 6.6 Kn 10 %
R, = h7 Ko+ 10 %
4 4 »
UazandUAITA (dabd) W Vo, = =3.0V agla

T- . =30 4 041 =(~0625) _
3 6412
= =0.463 ma

0603

oooo.oon(‘i{.bcx’)



olad

hY
7
-,

f/ v
. / /
s ' f .
'A %/// / From

Erom - /

‘ . i Eq. (5067)

60 = , Bov_ (54667 / // HON'
NOERil > : /7

v ‘. -~

P

S
| )
SN 1 < x

50

;

‘ ; Selected values
/
40 | /(// i /' of R1 and RZ
] | // ‘ /
| Py L
o r
| /,1*/ ,
B i ]
/
e |
i }/ :
. A |
10 +/ P
A
1y /"’/‘ ‘
y P !
o L ’ 5 g
i ; 7 T ' i i ; | i ] b 1 ¥ 1) - 1
0 2 , L 6 IR 5Q°", 12 Ko

a _
gﬂm deom Limitation of R, and R2 of DTL NAND Gate

1
use in Parallel ull Adder



olab

< ' dy @ _
¥31501929979 TL AND Circuit nld1fu Instruction Control
. ' %
Gate Aa AND gate No. 2y, 4 uaz s luansnaaasusnsoniifydasdanig

]
: v &
Inverter iias NAND gate Tudrusas Inverter axﬁﬂavzﬁﬂﬂqu EOH = =340 V,

7 = - = o T = =Ue T = 2 ’\g
VOL = 0015 V, KIH 209 V‘ VIL 0 25 V’ IOH )oo mA na

;’ ) ] dvu.g
= 0 mA NasavInngunsal adan

i
I

oL
ndEn 5 (¢ew) 18 n =1

-4.8 - (-350)
=~0403 = 3,0

RC=

= / /04504 g
v ¥ & 2 :
AuyLaaaly Ry =/ 0451 xa + 10 % RT3 L
d
NENNITH ()

408 - 001
£ _{;0.25 = 0.1]
BT |

2]
i

- ("0003)

/.;..7

= ono---oo(@.@@)

Qs32 + 0,03

&

d o
MU (Cot) 19 m = n = 1

262 = (=0435)

=2
. "209"-(.“0035) + 1_ -502-(-0002) + O
R, Y. 30 - Dehsg
= 5.5 oc-on'o.(&owb)
2222 _ 0,376
R’I

4 4 o i 2 < =~"!
INAAUAITN (d.0d0) lAZ (¢eols) u11n1§ﬂunivw1ﬂﬂqgﬂm deond U9

u Jad v, X
d1815ataanan R, uaz Rz'mﬁmqﬂlﬂﬂau



olae)

Ry
K S
70 & '
60
50 =
From NOFpEH ,
%0, Eqe (5471) g
3 /" From "ON"
B ————— /' Eqe (5.72)
- '// I /,
Ve
20 - ///f ok \
/// //’5 \__ Selected values
o X// “¥//// i of Rq and R2
10 - : /*////" i
|
- // l
i |
S I S M Sl S 6 I o e e 1o,
_ 1
0 1 2 3 L 5 6 Ko

= |
JUN d.od Limitation of R1 and R, of Inverter

of TL AND Gate Noe 2, 4 and 5



olbd

R, = 3.9 Kit + 10 % L
1 - -oooc.o.(uq@")m)
R, = 33 KiL+ 10% (
2 — 2
4 " v o v
UazIINANATSA (deoo) tagldm = 1M Vig = =30V 3zla .
R 1Y (=0425)
IH ~
3457
= -O 77 mA ¢ ooooo.-a(ﬁ"m)d)

3) 4 o &
GRVET! 1uﬂaumzxu NAND gate »uﬂﬂi%ﬁ?ﬁldnﬂﬁu Vog = =30 V,

v = == = = T - = ew ¥ - o
Vop, = =015 V, Vo = =2.9°V, IL 0e¢25 V, ion 140 mA U@
o é o < A <

I, = O mhA TILVEININAE Lﬂi?NﬂUHJNVLLu Meerter 10 lunwawwqw

LRI |

Inverter ualgni m = 1V iag n = 2%0 21a

d ) 4 o
qﬂnsmasiﬁamﬂws% (€e0)y (Rid)y (&oa) uaZ (d.@o) Lﬂutaﬂanvuaai
]
an

v &
AR 9 A

R, =01e2 Ks1 % 10 %
Ry = 6.8 K +10% ceveress{doaid)
Ry = k47 KM +10 % .
Llaa‘:ﬁ VIH = =3,0V
Ipg = =05 mh ceseeees(doad)

¢.&  RANI3AWIN

' . ] ] Juaj 2! 4
a1 TAINIaMIANgUAsaReuAagIda sl inenEe Tagluaiane q @
g 4 = q 4 ' o
AMMUATYATII oo B9 dea UNalUdNATITR (d.0) B9 (d.dd) AIUARTOE
Slan ] ﬂ!dad - v w ¢ . "'q ¥
HaENTTLYIMYBINGITNITSVY . BIAIFNITAIUIAUAIAIBLIINNAIN MBI TNWITD

4 o . 8 Voo . 4
fi 2.d 3']31']iﬂliflllﬂﬁ:iﬂﬂ'l‘ﬁﬂ\‘l?ﬁ‘QS‘P’NWN@Q?\WQW?‘?W\?% ded



Circuit Type Circuit Design Transistor Circuit Location
) c Ry | R, | Re | "~
Hame Pig No. |[Ka. | mMF | K| K2 | go| Type Name Fig No.
Flip - Flop ko1 10 [0.95 | 5.1 | 33 |1,0 | 28B56 Memory Register 4,11
Accumulator (Data bit) 1,23
Overflow Circuit L,35
2NLOL Clock Generator Lo46
Tiring Control Circuit L, L5
10 |0.05 | 3.3 | 22 “|0.39| 25356 Suffer Register 5,20
Accumulator (Sign bit) L,2%
SNLOL Address Register k,26
10 (0,05 2.2 | 18 |0.,22] 28856 Program Register L,17
21404 Sequence Control Circuit | L.:k3
DL OR Gate k3 n) - - L,7 - o - Memory Read Gate 4,11
DL AND @ate LheZ U} = - - 100 - - Full Adder Gate 4,29
Sequence Zontrol Circuit b3
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Circuit Type g Circuit Design Trensistor Circuit Loeation
I B , £ .El R2 ?c ',
Name Fig Noo Ko | MF | KL | X791 | Kie Type Hame - Fig No, |
DTL NAND Gate| L.k ¢)| = - {12 47 5.1 25556 Vemory out put £,13
- - 6.8 &7 K8 25856 Full Adder Gate 4426
Inverter k.2 - - | 3.9 | 33 - 28856 Memory Read Gate Driver | &,12
2NLOL Clock Gemerator Driver L ub6
- - %69 2% 10 SNLQL CP Control Gate of
' Memwory Reaister £,12
Buffer Register} k,21
Lceumulator, 4,24
Prograr Register 5,16
TL AND Gate No, 1 and 3 4,35
" - 3.9 | 33 |0.51} 28856 Clear Circuit of
Buffer Register, £,21
Lccumulator L2k
TL 4D Gate No.2, 4 and 5| 4,39
Input of CP and STO Driverk.15
- - [3.9 [ 33 1.5 | 25856 input of Full Adder Gate | 4.29

4
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of Circuit
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Circuit Type Circuit Design Transistor Circuit Location
R : C Rl RQ f RC
Name Fig Noe| Kt | mF| K3 RS | koL Type Neme Fig. Mo
Inverter k,2 - - 3.9 1 33 | 1.5 | 25E56 Complemt Gate Data Input | 4,33
2H4DL Clock Input Driver /
Inverter L L5
- - 27 22 - INLOL Data Input of Transter 5,32
Gate No, 2
- - 2.2 | 18 | 0/39| 28356 TL OR Gate No, 1,2,3,% 4,40
and 5
- - 1.8 | 15 - 28856 Data Input of Transfer L,32
Gate No.l, % and 4
Contrel Input of Lk,33
Complement Gate
- - 1.8 | 150 0.5 | 2N&04 Output of CP and STD £,15
Driver
~- - 0.82] 6,8| = 28B56 Control Input of Transfen k,32
Gate No, 2
- - 0.51] 6,8 = 28B56 Control Imput of Transfen k32
Gate No,1, 3 and &
0,851 - 0,51 6.8 = 2N&0L "X" and "Y" Driver bk
- | = |9.51] 6.8] 0.1 | omuos "Z" and "Y' Driver kb

4
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in the System (Cont,)
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Circuit Type Circuit Design Transister Circﬁit Lecation
Name Fig No, | K <1 jLE‘ %%1_ ?? g%ﬁ- Typs Hame Fig No.

Inverter L,2 - - 16,8 | 47 [1.2 23356 SUM output of Full Aidder | 4,29
Cloek Driver L,36
TL NOR Gate No, 3% bkl
Memory Input Driver holl
- ” 10 56 12,2 25E56 Memory Cutput Inverter £,1%3
Memory Input Inverter boll

TL WAND Gatq k,2 Nl = - | 6.8 | 47 V1/2 25556 TL AND Gate No,1,2,3, 4
and 5 k.39

2NLQL CP Tontrol Gate of

Menmory Resigter 4,12
Buifer Register £,21
Accumulator h,24
Program Register £,18

2NLQL J8 of Sequence Control
Circuit L, L3
TL NOR Gate 4,2 1) - - 16,8 | 47 |2.7 25B56 TL NOR Gate Mo, 2, 3, % hohl

and 5§

- - 11,0 | 10 | 330 2SB56 TL NOR Gate No, 1 and 6 Lho&l
0.051f = 10,51| 6,8 =~ 2NLQL " Z " Driver 4ok3

n
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of Circuit Elements in the Systiem (Cont,)
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Circuit Type Circuit Design Transistor Circuit Location
—I= G B[R, |B -
Nume Fig No|R ). | MF | K| KL [ Type Name Fig No,
Exclusive-0R | 4.5 = - 13.9 |33 [1.5 25856 Complement Gate k,33%
Gate Full Adder Gate ,29
Pulse- OR iob - 10 6.8 | 47 - ONLOL Timimg Control Circuit L,45
Gate
Pulse-Inverter| 4,6 - 10 3.9 |33 |0,51/}" 2NLCh CP and CP Driver L,k5
Gate
Display he7 0,051 .=. | 648 | 47 [1.2 25B56 lemory Register 4,11
Circuit Buffer Register 4,20
Program Register k,17
Aceumulator 4,23
Address Register §,26
Cverflow Flip-Flop 4,35
Indicator Circuit 4,36
Diode Matrix - - - 0.22 | 100 - - Function Decoder Lt,31
Lddress Decoder 2031
Lstable L8 30 25 - - 12,2 2NLOL Clock Generator k46
Circuit

4
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The Values of Circuit Element in the System (Cont.)
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Name of Circuit Quantity Dimension
Overall System Dimension 1 80" x 96"
Circuit Boa®d Dimension 1 L8 x ge
Logic Function Dimension
Memory Register 16 3" x 4n
Memory Data Output Driver 2 31" x q4n
Memory Data Input Driver 2 3n i 1h4n
CP and STO Driver 1 2n x 3
Memory Buffer Register 1 3" x 140
Program Register 1 30y qLn
Accumulator 1 3 q4n
One's Complement Transfer Gatc 1 21" x 4w
Data Transfer Gate L 21n x 6N
Function Decoder 1 2 x gn
Address Decoder 1 31 x gn
Address Register 1 3 x n
Parallel Full Adder Gate 1 4n x q6n
Overflow Flip Flop 1 2%" x 3
Indicator 1 51 x G
Sequence Control 1 30 x on
Timing Control 1 2" x 6"
Ciock ' | 1 6" x 6n
Logic Gate 16 2% x I

4 . "
AN91I% ¢ .¢ Dimension of the Digital Computer System Trainer
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Tun1suadaurcasaziiuaisiaoutput logic level 84 Logic

v

o J 3 =] % 5{ S g ""’Q d”)Q ={{<ﬂ
Function 7Y53aaULlTuSSUULIGUTAAUGT ©9I0AG12aNNLABTTUA TVM 94
4 0 ] o ¥
Input resistance 10 M- NgANYUvVa 28 - 20 * ¢ lagld power supply
1 ]

5 4
= +5.,0 V d79Y Logic Function N3l output ¥10n31

e

Vo = =560 V,y Vo 5
vite a1laluananll @.s astfunnseuiadodmiy Function T 7
Logifin ai o Out?ut Voltage (V)
Logic "OW |Logic “q©

Memory Register -l e =0448
Memory Output Driver -4 .6 ~0405
Memory Input Driver ‘ =440 -0.05
Memory CP Driver =45 -0.,09
Memory STO Driver ~4e3 -0409
Memory Buffer Register =le1 -0,05
Accumulator -7 -0,07
Complement Transfer Gate | =35 -0,08
Parallel Adder Gate -4 46 ~0.07
Program Register ‘ ~345 ~0.06
Address Register -4 40 ~0403
Transfer Gate No. 1 =5e9 -1600
Transfer Gate No. 2 =l ,0 =0,03
Transfer Gate No. 3 ~4e3 -0.1
Transfer Gate No, 4 ~3e9 =140

d
f1599% d,b Logic Level of the System
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Logic Function

Output Voltage (V)

Address Decoder

Function Decoder

AND Gate

AND Gate

AND Gate

AND. Gate

AND Gate

OR Gate

OR Gate

No.
Noe
Nos
No.
No,
Noe

Noe

OR Gate Noe

OR Gate No.

OR Gate Noo

NOR Gate

NOR Gate

NOR Gate

NOR Gate

NOR Gate

NOR Gate

Noeo

Noe

Noe

Noe

NOe

Noe.

1

n

Ul £ 0w

= W

3
L
>
6

Over Flow Flip - Flip

Indicator Circuit

Sequence Control Circuit

Timing Control Circuit

Clock Circuit

Logic "O"|Logic "M"
~3ok ~068
=368 -0e15
=540 -0405
S -0405
=5,0 -0404
=365 -0,06
=565 ~0404
- ~-0408
-3a7 ~0,07
-kt ~0409
=366 ~0406
~bok ~=0407
-5e9 ~0,06
<4 o2 -0e21
el ~0422
=L ot ~0e19
-2e5 =042
=l g1 ~0422
Y- ~0410
~4e0 -0s15
-4e9 ~0410
-4e9 -0.05
=048 ‘-o.o1

d =
A15714N d.> Logic Level of the System (cont.)
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