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FAIRCHILD SERIES TTL/SS!

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

vVee vee
oL
OPEN
VoL
1. All inputs are tested simultaneously 1. Each input is tested separately. 1. Each input is tested separately.
Fig. 1 Fig. 2 Fig. 3
Voo Vee
+ lcc
OPEN OPEN

Vee

1. Each gate is tested separately.

1. LOW level and HIGH level conditions are tested.
2. All gates are tested simultaneously.
3. Average supply current per gate:

1. Each input is tested separately.
| _ lccH * lccL
cc(Ave) 2X No, of gates in package
Fig. 4 Fig. 5 Fig. 6
Vee Vee Vee
loH ViH ViL
= VOH >\ 'ov =y 'oH
Vin O——— ViL v

1. Each input is tested separately.

1. Each input is tested separately.

1. Both inputs are tested simultaneously,

Fig. 7 Fig. 8 Fig. 9
Vee 45V Vee vee
e
—
Vin oL ViH
= OPEN OPEN
ViL O
Vor

1. Each input is tested separately.

Fig. 10

1. Each input is tested separately.

Fig. 11

1. Each input is tested separately.

Fig. 12

* Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vee
'cc
los OPEN
1. Each gate is tested separately. 1. Low level and high level conditions are tested.
2. All gates are tested simultaneously.
Fig. 13 Fig. 14
Vee
Vin + loL ViNo f 'OH
ViL ViH
Fig. 15 Fig. 16
Vee
[o]
[\ IOH 'u_
‘_
ViN [/>o > Vou ViN OPEN

Fig. 17 Fig. 18

Vee

'CC
l l0s OPEN
1. Each inverter is tested separately. . All inverters are tested simultaneously.

Fig. 19 Fig. 20

*Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

45V
17y, Yee -~ Vcc
' p— - N 9
| | k1
| P loot
VIN : A o) |
| loL - ! —1
ﬂ IoH
1
Y VIN o—i { :
oL B : VoH
) I |
l_+__.-4 \“:
= = L---L-...a’r 3 —_l_—=

1. Each AND section is tested separately. 1. Each pair of inputs is tested separately.
Fig. 21 Fig. 22
45V

T

— TN ! kv

OPEN{ ' > If' .-/ CC

—._.7} Vcc i
]
i

—— - ———d

[y

OPEN

>0—- OPEN

|
1 ]
|
OPEN{ : " I :
JlI'L ' '
' VIN J' T
Y, -~y L U |
'NOPEN{ [ H = _:_ +_.’
1. Each input is tested separately. 1. Each input is tested separately.
Fig. 23 Fig. 24
remd T TN [ BN
! F | 3
0 Vee $-+1..- 1 Vec
; : | P 7
| ' i l lcc
| |
1 |
>o—— OPEN
I ViNg | ;
! . 1
l los ! :
: ' !
- N = = TN =
| Fd = - | b=
-7 b, 7
1. Each gate is tested separately. 1. All gates are tested simultaneously.
Fig. 25 Fig. 26

* Arrows indicate actual direction of current flow,
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS* (Continued)

$-1-—s 1 Ve e ’: cc
| ! ] i
| H | !
[} [}
! |
1
- oL
OPEN
1
1 Ix
'
| \Y
H 1
[}
- -
| \ | b4
- —-t__~ ——__-
1. Al gates are tested simultaneously
Fig. 27 Fig. 28
~-4""x Vcc __-r-\} Vee
1 o9 ! 19
-1_ -
| ! ]
! |
! loL H loH
L} | T '
1 1 I
| “— VoL |
- ! 0 - !
T VBE(Q) [ :‘{__ =
— - —
r—+-- = + £ = at
Fig. 29 Fig. 30
SEE NOTE 2
\Y 45V \Y
cc +—SEE NOTE 3 ) vee 1
|y l loN l
loFF
ViNo Vi
VIN 00—
-—
o
R
1. All inputs are tested simultaneously.
2. Deleted on 9H60/5460, 7460 1. Each input is tested separately.
3. Deleted on 9N60/5460, 7460
Fig. 31 Fig. 32

*Arrows indicate actual direction of current flow.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vce Vee
OPEN HH
VIN o—" | OPEN
VIN o—
{ IoN
Vi L
1. Each input is tested separately.
Fig. 33 Fig. 34
Vece r 1 vVee
I
|
‘ cC OPEN TesT j; ~N ':RESE;
-o|i>- / IoH
v VN TI:EI'T’H . cLocK
VIN o ! TABLE KN, LT vou
K2 c
.q&- A cLear
I i |

1. ’On” and ‘‘off’’ conditions are tested separateiy.

2. All gates are tested simultaneously

1. Each output is tested separately.
2. Preset and clear are tested with Vyn(clock) = 0.

Fig. 35 Fig. 36
- = Vee
J1 | PRESET
2 a
TEST ‘09‘____/ loL
VIN O0— PER CLOCK ‘\
TRUTH i
TABLE \ | v
K2 K ) oL
_0[9— /|CLEAR

1. Each output is tested separately.

Fig. 37

* Arrows indicate actual direction of current flow,




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

45V TEST TABLE
Vee
T Apply VN Apply Momentary
[ ? (Test 1) Apply 45V | Ground GND, then 4.5 V
3 \ PRESET J2 I J* Clear
2 J alb J 52 I Clear
T8 SEE —c{>— / J* None None None
*
ViNo——p{| TEST CLOCK | p OPEN K2 K1 K Presot
TABLE pY K1 K2 K* Preset
K2 _ K* None None "None
—E: E K e Clock None None None
CLEA'}_ Preset K1 and K2 K* None
B ? = Clear J1 and J2 J* None
1. Each output is tested separately.
Fig. 38
vee
TEST TABLE
; lcc
Apply V|
_ _ (Test ;) Ground Apply 45 V
A J2 J1 and Clear J¥
"H T \[PRESET n 32 and Clear ”
\) *
IN O——p J2 J ar J None None
—({b— / K2 K1 and Preset K*
SEE ’
TEST CLOCK OPEN K1 K2 and Preset K*
*
TABLE T\ K None None
L__, = Clock - None None
= o|> K2 / < a Preset K1 and K2 K*
CeEAR Cl J1 and J2 J*
? _[_ ear an
L . =

1. Each input is tested separately.
2. Icc is measured with clear at GND, then with preset at GND.

Fig. 39

J2 Q
los
CLOCK
K1
OPEN { _
K2 a—

_;:0{}— Cl(i_)EAl |

1. Each output is tested separately.

Fig. 40

*Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS* (Continued)
- 5 vVee - Vee
b——— ¢ ] —
[07 \| PRESET J1 \ PRESET
J2 J Q J2 J Q
TEST B3 lon TEST B loL
PER PER -~
Vv O—sf CLOCK \) O+ CLOCK
IN TRUTH R IN TRUTH
TABLE K1\ _ T TABLE K1) _ ]’
K2 K @ VOH K2 K oa VoL
IK3___“lcLear -1- (K3 /| cLeAR ‘L
— 1 — |
1. Each output is tested separately. 1. Each output is tested separately.
Fig. 41 Fig. 42
TEST TABLE
Apply Vi | Apply Momentary
(Test Ij.) | GND,then 45V Apply ”’_X ]
Clock Preset 41,42, J3, K1, K2, and KS i
Clock Clear J1,42, 43, K1, K2, and KB“
Preset . None L J1,J2, J3,)7(1, K2, and K3
45V vee Clear None 41,92, 43, K1, K2, and K3
" j J1 Clear Clock, J2, and J3
?) ? J2 Clear Clock, J1,and J3
J1 PRESET J3 Clear Clock, J1, and J2
J2 J Q K1 Preset Clock, K2, and K3
J3 K2 Preset Clock, K1, and K3
hL SEE K3 Preset Cleck, K1, and K2
ViINo=— TEST cLock OPEN
9H102/54H102, 74H102
TABLE —
— ppRly VIN
i; K a (Tost 111) Apply 4.5V Ground
K3 CLEAR Clock J1,J2, 03, K1, K2, K3, Clear Preset
j Clock 3!1 B J2£3 !(1, K2, K3, Preset Ciear
J_ Preset 41,42, 43, K1, K2, K3, Clock, Clear None |
= - = Clear 1,42, 93, K1, K2, K3, Clock, Preset | None |
J1 J2,J3, K1, K2, K3, Clock, Preset Clear
1. Each input is tested separately. 42 41,3, K1, K2, K3, Clock, Preset
43 41,3, K1, K2, K3, Clock, Preset
K1 41,42, 43, K2, K3, Clock, Clear R
K2 1,42, 43, K1, K3, Clock, Clear Preset |
Fig. 43 K3 1, 42,43, K1, K2, Clock, Clear Preset
TEST TABLE
Apply ViN
(Test Iy) Ground
Clock Preset, Clear, J1, J2, J3, K1, K2, and K3
Preset Clock, K1, K2, and K3
Clear Clock, 41, J2, and J3
\Y] J1 Clock, Clear, J2, and J3
- cc J2 Clock, Clear, J1, and J3
B - T Vee 33 Clock, Clear, 41, and J2
PRESET K1 Clock, Preset, K2, and K3
| IH I \ K2 Clock, Preset, K1, and K3
VN o—= ::g J Q K3 Clock, Preset, K1, and K2
SEE b 9H102/54H102, 74H102
TEST CLOCK OPEN Apply Vi
TABLE —\ (Test 1) Ground 4.5V
K1 K o b— Clock 41,32, 43, K1, K2, K3, Preset | Clear
K2 Q
K3 / Clock J1,42,93, K1, K2, K3, Clear Preset
== ==~ |CLEAR Prosot’ | 11,J2,3,K1,K2,K3,Q Clock, Clear
7 J_ Cleart 41,2, 43,K1,K2,K3,Q Clock, Preset |
— - = N J2, J3, Clock, Preset K1, K2, K3, Clear
J2 41, J3, Clock, Preset K1, K2, K3, Clear
1. Each input is tested separately. J3 41, J2, Clock, Preset K1, K2, K3, Clear
2. Icg is measured with clear at GND, then with preset at GND. K1 K2, K3, Clock, Clear 41, 42, J3, Preset
K2 K1, K3, Clock, Clear 31, 32, 43, Preset
K3 K1, K2, Clock, Clear J1, 42, 43, Preset
Fig. 44
* Arrows indicate actual direction of current flow. tDuration of this test should not exceed 1 second.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

45V l ?
J1 PRESET
J2 )
13 J Q
CLOCK
K1 o —
K2 Ko a
K3 CLEAR

— | 1

1. Each output is tested separately.

Fig. 45
_ - Vee - Vee
-+ T-—
[}
i | 4
| |PRESET || PRESET
J Q J
I
TEST _\'IOH TEST oL
vy Oo—| PER {—dcLock vy o—{ _PER L dcLock B\
TRUTH TRUTH
TABLE T N TABLE
K @ (] K @ VoL
CLEAR VT ' CLEAR | _l_
L i = T L N = i
1. Each flip-flop is tested separately. 1. Each flip-flop is tested separately.
2. Each output is tested separately. 2. Each output is tested separately.
3. Preset is applicable for 9H78/54H78, 74H78 only. 3. Preset is applicable for 9H78/54H78, 74H78 only.
Fig. 46 Fig. 47
45V _ Vee TEST TABLE
( Apply Vi | Apply Momentary Apply 4
b T (Test ;) GND pply 4.5V
- PRESE& Clock Clear {See Note 2) | Jand K
) Clear None Clock and J
I SEE Preset None (See Note 5) | Clock and K
- | TEST qCLOCK OPEN J Q (See Note 3) Clock and Clear
VIiN O— TABLE
K Q (See Note 3) Clock and Clear
K —
1 CLEAF{Q . Each flip-flop is tested separately.

Apply momentary ground, then 4.5 V,

After application of momentary ground, Q and Q

are left floating.

. Ground all inputs of the unused flip-flop.

Preset is applicable for 9N76/5476, 7476 circuits only.

1

as wna

Fig. 48

*Arrows indicate actual direction of current flow.

6-8




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

TEST TABLE
o T/ Apply VN ~ Apply Momentary
] | ree lec (Test 1) Ground GND, then 4.5 V
o) ‘ Clock Clear, J, and K None
PRESET Clear Clock and J None
hH J Q Preset (See Note 1) | Clock and K None
— J (See Note 1) Clock and Clear Preset
VINO—* ggg [—9CLOCK "‘OPEN K (See Note 1) Clock and Preset Clear
TEST 1. Preset is applicable for 9N76/5476, 7476 circuits only.
TABLE K al— 2. lgg is measured (simultaneously for both flip-flops) for
~ the following conditions:
CLEAR ' a. J=K = Clock = Clear = GND. For 9N76/6476, 7476:
T Preset = 4.5 V.
b. For 9N73/6473, 7473: J = Clear = 4,6 V, K = GND,
- - and apply momentary 4.5 V, then GND to Clock.
e — For 9N76/5476, 7476: J = K = Clock = Preset = GND,
= - and Clear = 4.5 V.
3. Each flip-flop is tested separately for 1.
Fig. 49
2.4V Vee ViIN
o
*—J Q _l
(See Note 2)
H CLOCK PF!ESE'FQ
J
L Jlos cLock l.os
CLEAR | K @
T | CLEAR
VIN 1 7 J_

1. Each flip-flop is tested separately. _

2. Test circuit shows setup for testing Q. When testing Q, 1
apply 2.4 V to Clear, ground Q, and limit duration of
test to 100 ms.

. Each flip-flop is tested separately.

Fig. 50 Fig. 51
~ B Vce B A Vee
PRESET PRESET
D Q —— D Q
loH loL
TEST W TEST
PER
Vino—s) _PER VINO= tRruTH
TRUTH cLock @ c o
TABLE VOH TABLE CLoCK VoL
CLEAR l CLEAR l
! I = I
1. Each flip-flop is tested separately. 1. Each flip-flop is tested separately.

2. Each output is tested separately. - 2. Each output is tested separately.

Fig. 52 Fig. 53

*Arrows indicate actual direction of current flow.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

45V Vee TEST TABLE
Apply ViN Apply 4.5 V Apply GND
- (Test 1)) PRIy 2. PRy
! Clock Clear Preset and D
PRESET Preset Clear 'C\tllock and D
I SEE D a Clear Clock, Dc; ar:d I:’(reset Pone
-—
V|N O »  TEST OPEN D Clear and Cloc reset
TABLE {__lcLock Of9— , ,
1. Each flip-flop is tested separately.
CLEAR 2. Each input is tested separately.
Fig. 54
vee TEST TABLE
Apply VN
l Icc (See Note 4) (Test I1) Apply 45V Apply GND
__1 Clock Clear and D Preset
IH PRESET Clock Preset and D Clear
——
VING seE D a Preset Clear and D Clock (See Note 3)
Clear Preset Clock, D, and Q
TEST OPEN Cl Preset D and Clock (See Note 3)
S ee e
TABLE cLock ol ear rese an oc o
D Preset and Clock | Clear
CLEAR
= _? 1. Each flip-flop is tested seperately.
. ~ 2. Each input is tested seperately.
= 3. GND is momentarily applied to clock, then 4.5V.
4. For 9N74/6474, 7474: Igc is measured with D, clock, and preset at GND,
then with D, clock, and clear at GND.
5. For 9H74/6474, 74H74: I is measured simultaneously for both flip-flops
with D. Clock, and Preset at GND, then with D, Clock, and Clear at GND.
Fig. 55
VIN
? Vee
PRESET
{——— D Q
OPEN
——fcLock @ l los
CLEAR

Each input is tested separately.

Fig. 56

* Arrows indicate actual direction of current flow,




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

10 kQ
A —o Vee
0.1 uF ¢

H}-l OPEN

|
11109
s

ViHo—»

ViLo—p

Fig. 57

OPEN

1. Each input is tested separately. Input not being tested is at 4.5 V.
Fig. 58

0.1 uF OPEN

ph | Ve

11109

Q— OPEN

Q p—0 (momentary GND, then OPEN)

<

Fig. 59

0.1 uF OPEN

liH P"l
Vin see |9 - [ Vee
NOTE I—a 1110 9
ol—
B OPEN

Q_—

I—

L
1. Each input is tested separately. Input not being tested is at ground.

Fig. 60

* Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* {Continued)

45V 0.1 uF OPEN

? P)—l
Vee
[ q | 11 10 9
=T
{8

Vino- OPEN
HH ol—
Fig. 61
NOTE 1
0.1 T;;F vee
) C ‘ 11 10 9
) v Q— OPEN
B
Q
T los
1. Pin 10 is grounded after all other =
indicated grounds are made.
Fig. 62
OPEN
" 10 9
. -
1 .B | Q
B
L los
= Q[-OPEN
_—l:_ =
Fig. 63
0.1 uF EC

Ol

TABLE_l

J : 766 ¥ 'ec

SEE ‘I 9 |

L= B )

TRUT | } OPEN
Q}—

T I
1. Quiescant and fired conditions are tested.

Fig. 64

*Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)
Vee Vee
| lon
4\0|_ -—
ViH ViL VoH
VoL
Fig. 65 V|4, VoL Fig. 66 VL, loH
Vee Vee
o)
ViN OPEN VIN >0——————— OPEN
lIH he
Fig. 67 L Fig. 68 I
Vee
'CCHl l'CCL
VIN OPEN

All inverters are tested simultaneously

Fig. 69 IccH. lccL

*Arrows indicate actual direction of current flow. Current into a terminai is a positive value.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS*

vee Vee
|
ViH VoH ViL
VoL ~L
Fig. 70 V)H. loH Fig. 71 Vi, VoL
Vece Vce
o)
OPEN \Y OPEN
VN >———— IN O
hH L
Fig. 72 hy Fig. 73 1|

Vce

'CCHl l'CCL

ViIN OPEN

All buffers/drivers are tested simultaneously.

Fig. 74 lccH. lecL

* Arrows indicate actual direction of current flow. Current into a terminal is a positive value.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vee Vee
IoH
IoH ‘ +—
ViH 0—{: w ViH 0—{ VOH
VoH
Both inputs are tested simultaneously. v Each input is tested separately.
Fig. 75 ViH. VOH Fig. 76 V)H. loH Fig. 77 VL, VoL
Vee
4.5 V O-9—
OPEN == OPEN

ViN O—

-

ho

=
Each input is tested separately. Each input is tested separately.
Fig. 78 1|4 Fig. 79 Iy
vVece Vee
leer 7 ¢ 'cen
45V o—{-— ViN c>—+_— OPEN
l los
1. HIGH level and LOW level conditions are tested.
Each gate is tested separately. 2. All gates are tested simultaneously.
Fig. 80 Igs Fig. 81 IccH. leceL

* Arrows indicate actual direction of current flow, Current into a terminal is a positive value.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vce

VT4 O ST ™

T+

VoL

It

Fig. 82 V74, IT+ VOL

el

oL

45V Vee

IoH
ST \
Vi O———————

VOH
IT— -l-

-

|

Fig. 83 VT1_, IT—. VOH

V%c 45V Vce
IH 7
——
ViNo—————
ST)D—— OPEN m ST}————OPEN
44—
V|N%

Each input is tested separately.

s

Vi, Vep

"

-]

iH|
Hja—

Each input is tested separately.

Fig. 84 I Fig. 85 V|, Vep, iL
! "Veo Vee
? IccH l l IccL
ST VIN ST OPEN
l'os

Each gate is tested separately.

Fig. 86 los

Fig. 87 IgcH. lccL

* Arrows indicate actual direction of current flow. Current into a terminal is a positive value.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vce
Vee | IoH
ViH oL o vou
°_: v ViLo—— loH
oL . See Note 2, v
+1 I

1. Each input is tested separately.

Both inputs are tested simultaneously
2. lgH is tested at Vo = 12 V and
VOH is tested at g = 1 mA.

Fig. 88 V|4, VoL Fig.89 V)L, VOH. loH

\Y
" Vee CC
—
VIN o— 4.5 V o—
OPEN OPEN
_I;—— VIN o——
ho

Each input is tested separately. Each input is tested separately.

Fig. 90 11 Fig. 91 Iy

Vee
IcCH m IccL

VIN b OPEN

High-level and low-level output conditions are tested.

Fig. 92 IccH. IcoL

* Arrows indicate actual direction of current flow. Current into a terminal is a positive value.




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vee
2 7
PRESET
Vi 4 a
TEST
PER oK
TRUTH cLock \
TABLE a
K Vou 1
vie 3 CLEAR _l_ I
= = =
NOTES:

1. Each output is tested separately.
2. Vo is also tested using clear and preset inputs.

Fig. 93 Vi, ViL. VOH

ViH Voo

3 1

PRESET

NOTE: Each output is tested separately.

]

a—

Fig. 94 Vyy, VL, VoL

| OPEN

|— OPEN

NOTE: V) is applied and |} is measured separately for each input. All other inputs are grounded.

Fig. 95 Iy
45V
T TEST TABLE
CONDITIONS ON OTHER INPUTS
Apply VN Apply GND
o (Test 1) Apply 0.4 V PRy
Vin o=
Clock None None
0av Preset Clear Clock
Clear Preset Clock
JZ(OR 4.5V TO J2) Clock, Clear
= None Clock, Clear
JZ(OR 4.5V TO J2) Clock, Clear
NOTES: J2,K2 (OR 4.6 V 10 J2, K2) | Clock, Clear
1. Each input is tested separately. J2,K2 (OR 4.5 V TO J2, K2} | Clock, Preset
2. VN is applied and I is measured K1 KZ(0R 4.5V TOK2) Clock, Preset
separately for each input. K2 {OR K2) | None Clock, Preset
. R K3 K2 (OR 45V TO K2} Clock, Preset
3. All unspecified inputs are at 4.5 V. .
Fig. 96 Iy
45V a5V vee
l Icc
PRESET
T J OPEN
»
w
CLOCK
x
K1 K a OPEN
Kz
K3 CLEAR
Fig. 97 Icc

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value.
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1

FAIRCHILD SERIES TTL/SSI
PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS* (Continued)
Vee Vee
o
Vv
I -\ loH
ViH T
VoH
1. Each input is tested separately. 1. Low level and high level input conditions are tested.
Fig. 98 Fig. 99
Vee Ve
OPEN
OPEN OPEN
ViLO——=
hL
Each input is tested separately.
Fig. 101

Vee

ViH
OPEN
Each input is tested separately.
Fig. 100
[0}
{lcc
VIN

1

Fig. 103

Vee
\ los
1. Low level and high level input conditions are tested

ViL
ViH

Fig. 102

1. Each gate is tested separately.
* Arrows indicate actual direction of current flow. Current into a terminal is a positive value.




FAIRCHILD SERIES TTL/SSI

DC TEST CIRCUITS*

PARAMETER MEASUREMENT INFORMATION

477N Vee 45V
- *v Voo L
——__7 : p Vee
| '
t
i VIN od] OPEN
|
OPEN ] oL
] — VX
i |oPen 'INX Vin |
' o VoL
1 —_
- TN | ke —3
D L1]
—-t__7 - =
) 1. Each AND section is tested separately. 1. Each set of inputs is tested separately.
Fig. 104. Fig. 105. Fig. 106.
45V

OPEN{B Vec : OPEN {33— Voo

OPEN{D - Vin "'OPEN{:]D- =

OPEN ' /— OPEN
OPEN >— OPEN
OPEN{j
liH I

1. Each input of each AND section 1. Each input of each AND section
is tested separately. is tasted separately.
Fig. 107. Fig. 108.

:E___>- Vee Vee

l Icc
OPEN OPEN

ﬂ OPEN

-—

DJ’ . VIN o
[

-7 L=

1, Logical O and logical 1 conditions are tested.

Fig. 109. Fig. 110.

*Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

45V o

Wk

Fig. 111. Fig. 112.

45V Vee Vee

‘ OFF IoN
o O
VOFF ViH \
ViL o————
VON
il L

1. Each input is tested separatety. 1. All inputs are tested simultaneously.

Fig. 113. Fig. 114.

45V

Vee °
b Vce
[-
J ION , )

Vi
VIN o-C lOFF
Von
R

V1 VIN o

=D,

1=

Iy

1. Each AND section is tested separately. 1. Each set of inputs is tested separately.

Fig. 115. Fig. 116.

*Arrows indicate actual direction of current flow.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

[ -

45V
o=

]

VIN

1. Each input is tested separately.

Fig. 119.

VN o=

:ED“_-

Vee }/cc
]
OPEN
VIN od OPEN
VINO——1 P
\ L >—— OPEN
lon
:] open{
Vi
: oren D L
——
= 1. Each AND section is tested separately. 1. Each input is tested separately.
Fig. 117. Fig. 118.
:ED_ V.CC ) Vee
Icc
OPEN 1 OPEN
OPEN Vi

1. On and off conditions are tested separately.

Fig. 120.
_ Vce
¢
1A PRESET
J aQ
TEST TEST oL
v PER v PER
IN = tRUTH INo— tRUTH
TABLE TABLE K 5_T
VoL
L J L _ 4 _L

1. Each output is tested separately.

Fig. 121.

1. Each output is tested separately.

Fig. 122.

* Arrows indicate actual direction of current flow,
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITS* (Continued)
45V Vee
— SEE
o T TEST
PRESET| TABLE
i}
| see =
o*=%| TEST
VIN |TABLE
K Q}-OPEN
= — - _—_L 1. Each input is tested separately.
TesT TaBLES"™®
9H71/54H71, 74HT1 9H101/54H101, 74H101
Apply Apply ViN i
Apply VN Mool 4.5V Momentary oND (Tost 1)) Apply 45V Groundj
(Test Iy) pply 4. GND
then 4.5 V Clock J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B Preset
Clock J1A,J18B,J2A,J28,K1A,K18,K2A, and K2B Preset None Preset J1A, J18, J2A, J2B, K1A, K1B, K2A, K2B, Clock None
Clock®) | J1A,J18,J2A,J2B,K1A,K1B,K2A,K2B, and Preset | None | Q na®l | 418, J2A, 128, K1A, K1B, K2A, K2B, Clock, Preset | Q |
Preset J1A,J1BJ2A,J2B,K1A,K1B,K2A,K28, and Clock None None J18(b) J1A, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset | Q
J1A(b) J1B and Clock None Q 12a0) J1A, J1B, J2B, K1A, K1B, K2A, K2B, Clock, Preset a |
J18¢b) 1A and Clock None Q J2g(b) J1A, J1B, J2A, K1A, K1B, K2A, K2B, Clock, Preset | Q |
J2A(b) J2B and Clock None Q K1A J1A, J1B, J2A, J2B, K18, K2A, K2B, Clock Preset
J2B(b} J2A and Clock None Q K1B J1A, J1B, J2A, J2B, K1A, K2A, K2B, Clock Preset
KA K1B and Clock Proset None K2A J1A, J1B, J2A, J2B, K1A, K1B, K28B, Clock Preset
KB K14 and Clock Prosot None K2B J1A, J1B, J2A, J2B, K1A, K1B, K2A, Clock Preset
K2A K2B and Clock Preset None (a}{nputs and outputs not specified are open.
K28 K2A and Clock Preset None (b) puration of this test should not exceed 1 second.
Fig. 123.
vVee
~ Icc
L 74
ya PRESET!]
CLOCK
) ¢ oL
HH s =
SEE ] crock SEE -
—_
Vo= TEST TEST
TABLE TABLE
K 6 —[ * 1. Each input is tested separately.
2. g is measured for each of the following conditions:
3 A) J1A=J1B=J2A=JZB=’K1A=K‘IB=K2A=
-L K2B = Preset = 4,5 V, and Clock =
. . - - = momentary 4.5 V, then Gnd.
TEST TABLES'®
9H71/54H71, 74H71 9H101/64H101, 74H101
Apply V(N Apply VIN d Apply 4.5 V
{Test Ijy) Ground (Test 1) Groun pply 4.5
Clock J1A41B,J2A,42B,K1A, K18 K2A,K2B, and Preset Clock J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B, Preset | None
Clockb) J1A,41B,J2A,02B,K 1A, K1B,K2A,K2B, Preset and Q Proset®) | J1A, J1B, J2A, J2B, K1A, K1B, K2A, K28, G Clock
Preset K1A,K18,K2A,K28,Clock, and Q JA J18B, J2A, J2B, Preset, Clock K1A, K1B, K2A, K2B
J1A J1B, Clock, and Preset J1B J1A, J2A, J2B, Preset, Clock K1A, K1B, K2A, K2B
J18 J1A, Clock, and Preset J2A J1A, J1B, J2B, Preset, Clock K1A, K1B, K2A, K2B
J2A 428, Clock, and Preset J2B J1A, J1B, J2A, Preset, Clock K1A, K1B, K2A, K2B
J28 J2A, Clock, and Preset K1A K1B, K2A, K2B, Clock Preset J1A, J1B, J2A, J2B
K1AlD) K18, Clock, Preset, and Q K1B K1A, K2A, K28, Clock Preset J1A, J1B, J2A, J2B
K1g(b) K14, Clock, Preset, and Q K2A K1A, K18, K28, Clock Preset J1A, J1B, J2A, J2B
K2A(b) K2B, Clock, Preset, and Q K2B K1A, K1B, K2B, Clock Preset J1A, J1B, J2A, J2B
k28(b} K2A, Clock, Preset, and Q T
(a)lnputs and outputs not specified are open.
(b)pyration of this test should not exceed 1 second.
Fig. 124.
* Arrows indicate actual direction of current flow,
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

45V . _ vee
» 1
PRESET
—J Q

|
L SEE [ CLOCK

ViN O—=e] TEST

TABLE K a
CLEAR

9H73/54H73, 74H73
9H76/54H76, 74H76

L
T

i
T

SEE
TEST
TABLE

N -

. Each flip-flop is tested separately,
. Apply momentary ground, then 4,5 V,

3. After application of momentary ground (<1 second),
Q and Q are left floating.
4. Ground all inputs of the unused flip-flop.

o

. Preset is not applicabie for 9H73/54H73, 74H73,

6. Apply the same conditions simultaneously to both
flip-flops when testing the 9H108/54H108, 74H108.

TEST TABLES

9H106/54H106, 74H106

9H78/54H78, 74H78 9H103/564H103, 74H103 9H108/54H108, 74H108
Apply VN | Apply Momentary Apply V(N Apply V
ly 4.5V I ly 45V IN
(Test 1) GND Apply 4.5 (Test 11,) Apply GND Apply 4.5 (Test 13¢) Apply GND Apply 4.5V
Clock Cl See Note 2 d K
p Near (See Note 2) ::Ian P Clock Clear J, K Clock Clear J, K, Preset (Note 8)
r
= ca " None SeoNow sl Clock and < Clear None Clock, J, K Clock Preset J, K, Clear (Note 6)
rese’ n e 1
y Q"(Se ’: ;e CI°°k a"d . 3 Clear Clock, K Clear None Clock, Preset, J, K (Note 6)
t
— oge Note : ock and Clear KT Q Clock, Clear, J Preset None Clock, Clear, J, K
K Q (See Note 3} Clock and Clear
TDuration of this test should not exceed 1 second. J Clear Clock, K Preset
R K Preset Clock, Clear, J
Fig. 125.
v, 1. Preset is not applicable to 9H73/54H73, 74H73;
r TN cc 9H103/54H103, 74H103.
Py ? ‘ICC 2. Igc is measured (simultaneously for both flip-flops) for the
PRESET following conditions:
— fo) _.[ h a. J =K = Clock = Clear = Gnd.
lIH t 4 Preset (when applicable) = 4.5 V.
Vinod cLock TSEESET b. For 9H73/54H73, 74H73 and 9H103/54H103, 74H103.
N SEE TABLE J = Clear = 45 V, K = Gnd, and apply momentary 4.5 V,
T‘::EE _ f then Gnd, to Clock. For 9H76/54H76, 74H76; 9H78/54H78,
K Q 74H78; 9H108/54H108, 74H108: J = K = Clock =
CLEAR = Preset = Gnd, and Clear = 4.5 V,
3. Each flip-flop is tested separately except where Note 4 is
L ] referenced.
= L 4. Apply the same conditions to both flip-flops when testing the
9H108/54H108, 74H108.
9H73/54H73, 7aH73 TEST TABLES
9H76/54H76, 74H76 9H106/54H106, 74H106
9H78/54H78, 74H78 9H103/54H103, 74H103 9H108/54H108, 74H108
Apply V| Apply Momentary Apply Vi Apply Apply VN | )
(Test ) Ground GND, then 4.5 V {Test i) | Apply GND | 4.5V (Test Iyy) | APPIV GND Apply 45V
Clock Clear, J, and K None Clock Clear, J,K | None Clock Clear, J, K Preset (Note 4)
Clear Clock and J None Cleart Q, 4, K Clock Clock Preset, J, K | Clear,(Note 4)
Preset (See Note 1) | Clock and K None 3 Clock Clear, K Cleart Q.4 K Preset, Clock(Note 4)
J (See Note 1) Clock and Clear Preset K Clack, Clear | J Preset’ | Q,J. K Clear, Clock
K (See Note 1) Clock and Preset Clear N Clock, Preset [ Clear, K
Fi 126 K Clock, Clear Preset, J
9. : TDuration of this test should not exceed 1 second.
VinN® Vee
PRESET
(See Note 2)
J Q
|
|
24vo |
|
| T |'os
K Q
i
I
_L |
+ L

1. Each output is tested separately.
2, Test circuit shows setup for testing Q. When testing Q, apply 2.4 V
to Preset, ground Q, and limit duration of test to 100 ms.

Fig. 127.
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS

24v  VYCC outpuT

INPUTQ ? ? °
]
| 4 RL
PULSE JGATE OR
GENERATOR INVERTER
(See Note 1) 3 UNDER
TEST
PR . CL*
= = (See Note 3) =

*C| includes probe and jig capacitance.

TEST CIRCUIT FOR 9N00/5400, 7400; 9N02/5402, 7402; 9N04/5404, 7404; 9N10/5410, 7410; 9N20/5420, 7420;
9N30/5430, 7430; 9N40/5440, 7440; ING0/6460, 7450; 9N51/5451, 7451; IN53/5453, 7453 and 9N54/5454, 7454

INPUT 24V OUTPUT Vcgc=5V
7
| RL
PULSE L
GENERATOR| | -
{See Note 1) GATE OR 1é-pF
lNVERTERI
= UNDER =
TEST

TEST CIRCUIT FOR 9N01/5401, 7401; 9N03/5403, 7403; 9N05/5405, 7405; 9N39/5439, 7439

_.| 10 jo—
_l - _! ________ Vgen
27V |
15vX |
— ! 0.7V
| 0
|
—l tPLH  |e—
I | VOH
| |
1.5V 15V
OUTPUT
- — — = — VoL
VOLTAGE WAVEFORMS
NOTES:

1. The generator has the following characteristics: Vgen =3.5V,t9g=56ns,t7=10ns, 15 = 0.5 us,
PRR = 1 MHz, Z5,¢ = BOQ.

tPHL * tPLH

2

3. When testing 9N00/5400, 7400 through 9N40/5440, 7440 (except 9N02/5402, 7402), connect
all unused inputs to 2.4 V., When testing the 9N02/5402, 7402 or 9N50/6450, 7450 through
ONB54/6454, 7454, apply the input pulse to one input of one AND section and 2.4 V to all
unused inputs of that AND section. All inputs or unused AND sections are grounded.

2. Propagation Delay =

Fig. A GATE PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT Veg=5V  OUTPUT
0 0
RL
PULSE L
GENERATOR 1
(See Note 1)
T
24V = =
EXPANDER ¥_L
UTl\:EDSE.R *C includes probe and jig capacitance.
TEST CIRCUIT
_’{ t1 i‘_ _.{ to I.‘__
I i l - — - = = - - — Vgen
| 27V 27V [
1415V 15 VY|
0.7 VA tp oY 07V
INPUT | | 0
|
| |
— PHL e —  tpLH —
OUTPUT [ I VOH
. I |
—————— VoL
VOLTAGE WAVEFORMS
NOTES:

1. The generator has the following characteristics: Vgen =3.5V, tg=5ns, t3 = 10 ns, t = 0.5 us,
PRR = 1 MHz, Zg,t ~ 5082.
PHL * tPLH

2. Propagation Delay = 2

Fig. B EXPANDER PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee=6V ©
3 RL 3
“T TI°“
CLEAR: PRESET
INPUT INPUT
TesT TEST
ouTPUT ¥—O ouTPUT

*C includes probe and jig capacitance.

9N70/5470, 7470 TEST CIRCUIT

Voo =5V 0—
RL RL
c (See Note 2) c
T 7 T
CLEAR D CLOCK PRESET
wput O T——9CLEAR  PRESET INPUT
Q a
TEST I TEST
ouTPUTO— —00UTPUT

9N74/5474, 7474 TEST CIRCUIT

NOTES:
1. Preset or clear function of the 9N70/5470, 7470 can occur only when clock input is low. Gated inputs are inhibited.

2. Clear and preset inputs of the 9N74/5474, 7474 dominate regardless of the state of clock or D inputs.

—! 1 |-
1 Vgen
2.
7V : 16V 15V
CLEAR INPUT N 07V ] :
PULSE GENERATOR | _ o o
ta———tp(clear) ——=! —wd 1o
+ ] Vgen
27V 1
PRESET INPUT |15V 16V
PULSE GENERATOR 1R 0.7V | o

S S
H
¥

i
) —
™ tPLH :“ VoH
QouTPUT 15V ! 15V
—————————— VoL

T OUTPUT

L
N
il

-

N

VOLTAGE WAVEFORMS
NOTE:

3. Clear or preset input pulse characteristics: Vgen =35V, tg=5ns,t = 25 ns for the
9N70/5470, 7470 and tg = 30 ns for 9N74/6474, 7474.

Fig. C 9N70/5470, 7470 and 9N74/5474, 7474 PRESET/CLEAR PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee=5Vo
CLOCK PULSE ©
SEE TEST | SEE TEST
TABLE TABLE
— /_/\_\ /_/\_.\
AL r T 1 RL
CL* I CL*
j': 0241 K2 K1 | T
J CLOCK K
CLEAR PRESET 4
| Q a |
TEST { | L I TEST
OUTPUT = R | OUTPUT
*C includes probe and jig capacitance.
TEST CIRCUIT
t1 ja-
cLock ™ ——— vV
V4 en
PULSE | #27V e TEST TABLE
GENERATOR | 15V Test In
E put| Input
—_——
. P 0 1 4t at J* J* None |J1,J2, K1, K2 [ K*
t | setup
“j_set”f’r" y 2 [thoig 8t J1, 12 | None| 31,32 | KT, K2 ¥ and K*
27V P T T T T gen 3 |tsetupat K* | K* | None |J1,J2,K1,K2[J*
INPUT A 15 V! 4 [thoig at K1, K2| None | K1, K2[J1, 12 ¥ and K*
PULSE | 07V
GENERATOR | : 0
tote-
}4— thold —e
_—————— Vgen
: 2.7V X|
15V
”:BBTEB | : 07V NOTES:
S | . 1. Clock pulse (see note 3), input A, and input B are used to
GENERATOR (I ] measure t and t
| — tQ e setup hold-
| 2. Clock frequency, tp| H and tppi (from clock to output) are
o ———— . e e e e e e e VOH measured in the toggle mode. Hold J = K = high level per truth
QORQ i table and apply clock pulse (see note 3).
OUTPUT 15V 3. Clock pulse characteristics: Vggn = 3.5 V, t1 = 10 ns, t, = 20 ns,
I | and PRR = 1 MHz. When testing fax, vary PRR.
;‘“tPH L_.[ VoL 4. Input pulse characteristics: Vggn = 3.5 V, tg-= 5 ns.
Iq—-tpLH—u! VOH
QORQ ' 15V
outpur |
T ——— VoL

VOLTAGE WAVEFORMS

Fig. D 9N70/5470, 7470 FLIP-FLOP SWITCHING TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vec=5V o Y

CLOCK PULSE
RL RL
T* T
J CLOCK K I
—‘——o CLEAR PRESET 0—1——-0
| = g I
TEST . ] TEST
OUTPUT L L OUTPUT
*CL includes probe and jig capacitance.
TEST CIRCUIT
—-I 1 le- —Jto lq- v
cLocK I 27V yGt———————- gen
INPUT PULSE | : ]

(See Notes 1 and 2) 15V

0
MINIMUM I
— tsetup ™
|
_— VoH
QOR O OUTPUT : 15V
:-——tpm_—-iI VoL
| Y
]l'—tm_H-J| OH
QOR T OUTPUT | 15V
_______ VoL

VOLTAGE WAVEFORMS

NOTES:

1. Clock, J, and K input pulse characteristics: Vgen =35V, tg=10ns,t] = 10 ns, tp = 20 ns, and
PRR = 1 MHz. When testing f.,ax, vary PRR.

2. For 9N72/5472,7472,3=J1-J2-J3;and K =K1 K2 KS3.

3. Gated inputs@hown with dotted lines) are for the 9N72/56472, 7472 only. The O9N73/5473, 7473;
9N107/54107, 74107 and 9N76/5476, 7476. Dual Flip-Flops have direct J and K inputs, and preset
is not available on the 9N73/5473, 7473 and 9N107/54107, 74107.

Fig. E 9N72/5472, 7472; 9N73/5473, 7473; 9N76/5476, 7476; 9N107/54107, 74107 FLIP-FLOP SWITCHING TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

VCC=5V(}

24V

RL

e

CLEAR J CLOCK K PRESET
INPUT O 7 9|CLEAR  PRESET — 171 ° npPUT
Q a
TEST | T I I TEST
OuUTPUT L 7 OUTPUT
*CL includes probe and jig capacitance
TEST CIRCUIT
—*10 t b
ot 4
27V | : 27V
CLEAR INpUT 18V Ne 07V 07V 4| 15V
| —— - —— - — — — — — — 0
t,
plclear) to —l 1y
PRESET INPUT | 27V 17 oY
(ON72/5472, 7472; | 16V 07V orvll
9N76/5476, 7476) | | f——o0
—= tPHL fo— b tp(preset) —
I —{ tPLH b ‘ VoH
| |
Q OUTPUT | 18V ; 15V
[ b — — — — — VoL
tPLH ~* tPHL |e—
- {“ ol— —— — — — Vo
QOUTPUT I 16V 15V
VoL

VOLTAGE WAVEFORMS

NOTES:

1. Clear or preset inputs dominate regardless of the state of clock or J-K inputs.

2. Clear or preset input.pulse characteristics: Voe =3.56V, tg=5ns, t1 = 10 ns,
tp(clear) = tp(preset) = 25 ns, PRA = 1 MHz, and Z4 ;¢ = 5082.

3. Gates inputs (shown with dotted lines) are for the 9N72/5472, 7472 only.
The 9N73/6473, 7473; 9N76/5476, 7476 and 9N107/54107, 74107 Dual
Flip-Flops have direct J and K inputs, and preset is not available on the
9N73/5473, 7473 or 9N107/54107, 74107.

Fig. F 9N72/6472,7472;9N73/5473, 7473; 9N76/5476, 7476; 9N107/54107, 74107 PRESET/CLEAR PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vece=5V o
RL RL
] D INPUT CLOCK .
T CL. {See Note 2) PULSE CL T
D CLOCK
\'———QqCLEAR PRESETp———¢
Q Q
TEST I | ) TEST
output ° 0 ouTPUT
*C includes probe and jib capacitance
TEST CIRCUIT

D INPUT (PULSE A)

]
{See Note 2) 15V { 156 VJ E
} t
0.7V e P ] 0.7V
! tsetup e E i ) | 0
hold
’ :7' v 'g; o Foav o een
D INPUT (PULSE B) TV sy 2’
(See Note 2) | I 1.5V . |
[ 0.7V 0.7V 1
b | 1— T 0
: R e i t]
[} ] V,
e — —— 4 — — —~ OH
I
Q OUTPUT | 15V
|
| t
o PHL ol VoL
| P!
le tpPLH ol VOH
|
Q OUTPUT | 15V
|
————————— VoL

VOLTAGE WAVEFORMS

NOTES:

1. Clock input pulse has the following characteristics: Vgen =35 V,tg=10ns,tq = 10ns, tp = 30 ns, and
PRR = 1 MHz. When testing f 5%, vary PRR.

2. D input (puise A) has the following characteristics: Vgen =35V, tg=10ns,t3 = 10ns,
tsetup = 20 ns, tp = 60 ns, and PRR is 50% of the ctlock PRR. D input (pulse B) has the following
characteristics: Vggn = 3.5V, tg =10 ns, t1 =10 ns, thold = 5 ns, tp = 60 ns, and PRR is 50% of the clock PRR.

Fig. G 9N74/5474, 7474 FLIP-FLOP SWITCHING TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

OUTPUT Vcec

24V
Vce
PULSE
GENERATOR
(See Note 1)
r )
! LOAD CIRCUIT 2 H
! (Same as 1) ]
M e e o - - e - == J4
*C|_ includes probe and jig capacitance
TEST CIRCUIT

INPUT PULSE

( B INPUT; INVERT )
FOR A1/A2 INPUTS

X

"
R tp A
pihel R
X !
+ :l
'tPLH
1 | VOL
OUTPUT Q ! —{— 1.5V
T TTTTTTTT T VoH
I
;
T et o TR
raY i
OUTPUT @ i %-15vV
! ! \%
tPHL OH

VOLTAGE WAVEFORMS

NOTE:
1. The pulse generator has the following characteristics: Vgen = 3.5V, 19 =5ns,
t1 =10 ns, tp > 50 ns, PRR = 1 MHz, and Zg = 5082.

Fig. H 9N121/54121, 74121 SWITCHING TIMES

6-32




FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee ouTPUT |,
RT c
INPUT
BhE
11 109
PULSE [o}
GENERATOR B
(See Note 1)
Q
4
= ! LOAD CIRCUIT 2 !
1 (Same as 1) |
L e e e e e e e e e = —- ]

*C)_ includes probe and jig capacitance

TEST CIRCUIT

OUTPUT Q

OUTPUT Q

VOLTAGE WAVEFORMS

NOTE:

1.

The pulse generator has the following characteristics: Vgen =38.5V,tg=5ns,
tq=10ns, t, =50 ns, PRR = 1 MHz, and Zout = 50Q.

Fig. | tp(out) (internal/minimum), tholg
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT vec=5V
AL = 1108
PULSE
GENERATOR O OUTPUT
(See Note 1)

:J‘Lj CL* = 15 pF

*C includes probe and jig capacitance

TEST CIRCUIT

—o‘l b+— <10 ns
)
! |
e 35V
90% |
|
15V X
| 1
I X 10%
- ov
|
—l tPLH e
|
| VoH
|
OUTPUT 15V 15V
******** VoL

VOLTAGE WAVEFORMS

NOTE:
1. The generator has the following characteristics: tow = 0.5 us, PRR = 1 MHz, Z5 ~ 5082

Fig. J PROPAGATION DELAY TIMES

INPUT Vee=5V
RL = 1100
PULSE
GENERATOR ¢ O OUTPUT
{See Note 1)
,‘f CL* = 15 pF
*C includes probe and jig capacitance.
TEST CIRCUIT
h.: r—-gﬂ)ns ———E r—g10ns
|
P e 35V
1 90% 90% |
! f
INPUT W 2% 15V X |
1 l
10% /| I\ 10%
! ov
| — tow —’:
|
—={ oLy — — eaL e—
1
I
! e ——
| |
OUTPUT 15V 15V
VoL

VOLTAGE WAVEFORMS

NOTE:
1. The generator has the following characteristics: tow = 0.5 us, PRR = 1 MHz, Z5,¢ = 5002.

Fig. K PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT 24V Vge OUTPUT

o o 1 o

- =71 r— - — ™
R = 4008

| | I
1 | | |
| | |

! |
| | [ |
PULSE | | I |
GENERATOR ——-&— | C *=15pF I I CL* =15 pF l
(See Note 1) | | | I |
| | | '
: LOAD CIRCUIT FOR : |LOAD CIRCUIT FOR|

9N08/5408, 7408 9N09/5409, 7409
—_— LR
*C | includes probe and jig capacitance.
TEST CIRCUIT
<10 ns —»f -—— — [&— < 10 ns

OUTPUT 1.6V 1.5V

VoL

VOLTAGE WAVEFORMS

NOTE:
1. The generator has the following characteristics: tow = 0.5 us, PRR =1 MHz, Z5,1 = 50Q2.

Fig. L PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT 24V
o)

Vee OuTPUT
0 [}

PULSE
GENERATOR
(See Note 1)

T CL* = 15 pF

TEST CIRCUIT

*C L includes probe and jig capacitance

——————————————— 3v
90% {
|
09 v X!
10%
! ov
—l pLH
| Von
t
OUTPUT 15V 15V
———————————— VoL

VOLTAGE WAVEFORMS

NOTE:
1. The pulse generator has the following characteristics: tpy = 0.5 us, PRR =1 MHz, Z,5,¢ = 560Q.

Fig.M PROPAGATION DELAY TIMES

INPUT 24V QUTPUT Vee=5V
(P
B
RL=1k8
PULSE
GENERATOR
{See Note 1)

T Cp*=15pF

*CL includes probe and jig capacitance.

1

TEST CIRCUIT

__.1 :o——— <5ns
i i
——— 35V
27V _}
INPUT 15V :
N\ 07V
! - oV
1
|
1
—={  tPLH le—o
|
| VoH
|
OUTPUT 15V 15V
——————— VoL

VOLTAGE WAVEFORMS

NOTE:
1. The generator has the following characteristics: tow = 0.5 us, PRR =1 MHz, Zg,t = 50Q2.

Fig. N PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

24V Vee
INPUT
(See Note 1) J;
~. 133 [ PRESET ouTPUT RL
—d > J2/92 J
L7 ela
PULSE 'r——_JE_/
GENERATOR
& CLOCK =
(See Note 2)
—- JK|§ OUTPUT RL
~ — K1 _
> K2/K2 K a|
CLEAR
C *
L T =
=
*C| includes probe and jig capacitance.
TEST CIRCUIT
e L
<10 ns —e| - <10ns
! | p———— av
90% 90% |
INPUT 15V 15V Y
te— tow(ctock) I I i oV
— ! t
Itp|_H=4— «— PHL ——o_»:_ ________ Vou
QOR QOUTPUT 15V 15V
VoL
. VOLTAGE WAVEFORMS
NOTES:

1. Test circuit shown is for the 9N105/54105, 74105. When testing 9N104/54104, 74104,
the J2 and K2 inputs are connected in parallel with the other J and K inputs.
2. The pulse generator has the following characteristics: tow(ciock) = 250 ns, PRR = 1 MHz, Z5t = 5082.

Fig. 0 PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

24V vee
.0 ?
(See Note 1) 1 OuTPUT : R
J3
I SN e ) PRESET ) | ) | \ |
L N J =
l —q JK
J INPUT
CLOCK o CLOCK
INPUT
JK
! K1 K
> K2/K2
s CLEAR oL
CLEAR o I
INPUT
*C includes probe and jig capacitance
TEST CIRCUIT

<10ns ol lee —ol |e— <10ns v
|
20% N\ | ! 90%
CLOCK 15v Y/ L5V
INPUT [ oV
I“tpw(clock)"'
| — [« trelease(L) OR tgetup(H) (See Notes 3 and 4)
| | ] 4V
| I/
J INPUT 15V |
je—— =100 ns _"I“tpw(clear)"; ——————————————— ov
|
|
: i av
| |
CLEAR
INPUT 15V 165V
—— 0V
—_————,—— e e - — — — VOH
QUTPUT A
(See Note 3)
OUTPUT B
(See Note 4)

VOLTAGE WAVEFORMS

NOTES:

1. Test circuit shown is for the 9N 105/54105, 74105. When testing 9N 104/54104, 74104, the J2 input is
connected in parallel with the other J inputs and K2 is grounded.

2. The input pulses have the following characteristics: PRR = 1 MHz, tow(clock) = 100 ns, and tw(clear) = 100 ns.
For duration of the J-input pulse, see Notes 3 and 4.

3. Output A is valid for: 9N104/54104, 74104, tyglease(L) < 10 ns; 9N105/54105, 74105, trglease(L) < 1 NS

4. Output B is valid for: 9N104/54104, 74104, tgetyp(H) = 35 ns; 9N105/64105, 74105, tgeryp(H) = 10 ns.

Fig. P INPUT SETUP/RELEASE TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

OUTPUT Vce
FROM Ry = 4000

OUTPUT M -

UNDER Cy_ includes
TEST o

LOAD FOR OUTPUT UNDER TEST

probe and jig capacitance.

— p—<10ms —-! be—<10ns
| ! ___JI ____________ 35V
cLock ! 20% 90% '
INPUT 1 Hisv 15V X |
10% /! P\ 10%
;‘ tpwiclock) i ov
|
— thold  le— I
—." tsetup le— 1 :
1 e e e e 35V
JINPUT : |
15V !
| | I
| ! | ov
|
I, INPUTS |
ENABLED i
—! tp le—
! i VoH
QORQOUTPUT | 1
I 15V
I
ittt Voi
|
i
—1 tPHL je—
-i“-—— —======VoH
U
G OR Q OUTPUT 15V
VOLTAGE WAVEFORMS VoL
NOTE:
1. Both input pulses are supplied by generators with the following characteristics:
PRR = 1 MHz, Z,,t = 50Q. Clock duty cycle = 50%.
Fig. Q
outpuT VCC
FROM R = 4000
OUTPUT . . .
UNDER *C|_ includes probe and jig capacitance.
TEST T o

LOAD FOR OUTPUT UNDER TEST

CLOCK
INPUT

I
:-————‘hold

J INPUT

—.: !PLH r—_
QORJ OUTPUT : ; 15V
|
e ———
1
|
—=ltppr :‘—
e ——————
G OR QOUTPUT ‘ 15V
NOTE: VOLTAGE WAVEFORMS
1. Both input pulses are supplied by generators with the following characteristics:

Zout = 50%, clock duty cycle = 50%. Fig. R

ov

VoL

VoH

VoL

PRR = 1 MHz,
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT Vgg=5V  OUTPUT

T - Q

T | Ags, RL
PULSE B
GENERATOR
(See Note 1)
502 Ic._*
*C includes probe and jig capacitance
TEST CIRCUIT
[=—mf— t1q [=—f— to
[ ! ! _ ‘e v
INPUT | 90% 90% [ gen
15V 15 v
10% _f t N_10%
- (I P : [ 2 0
| |
| |
[} tpHL :“ | tPLH
| J
OUTPUT T\ : ' Vo
(Sq in Position A) : 15V | 15V
|
L N— VoL
|~ tPLH ! v
OUTPUT Lo | OH
(81 in Position B) | Aasv | 15V
| | VoL
| |
tPHL

VOLTAGE WAVEFORMS

NOTES:
1. The generator has the following characteristics: Vggn =3.0V, to =1t <15 ns
tp = 0.5 us, PRR =1 MHz, Z, ¢ = 50S2.
PHL Y tPLH
2
3. Each gate tested separately.

2. Propagation Delay =

Fig. S
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS

INPUT 24V  Vgc OUTPUT
? o)
— _"_—L_____"'—'—l
-] GATEOR ' g R {
PULSE -4 INVERTER |
GENERATOR —| UNDER |
(See Note 1) 71 TEST
:'_::(See Note 2) : : ~T~ CL (See Note 4} :
-4 L 4
= = = | | = LOADCIRCUITFOR = |
| L DARLINGTON OUTPUTS |
| OUTPUT Vce
|
| I T T T
(I RL |
L |
| CL |
| I |
| LOAD CIRCUIT FOR = |
|OPEN-COLLECTOR OUTPUTS |
TEST CIRCUIT
—.]l tq :4— —.{ to t— v
-—F—-———— iH
INPUT | 90% 90% |
| A=15V 1.5 VK|
10%_Y/) 1\ 10%
| [ ViL
|
: | VOH
|
INVERTING ‘ 15V | 15V
OUTPUTS ! I H I
(See Note 3) ] | ————— VoL
—j PHL [o— —| tPLH —
[ L
i - VoH
NON-INVERTING | |
OUTPUTS | 1.5V i 15V
(See Note 3) | |
| |
| | ! | Vout(0}
—* tPLH ke —™ tPHL [

VOLTAGE WAVEFORMS

NOTES:
1 The pulse generator has the following characteristics: V=3V, V| =0V, t; =tg=7ns, PRR =1 MHz,
duty cycle = 60%, and ZgyT ~ 50{2.
2 Inputconditions are established for each gate as follows:
a. Input pulse is applied to one input and 2.4 V is applied to all unused inputs of the 9H00/54H00, 74H00;
9HO01/54H01, 74H01; 9H04/54H04, 74H04; 9H05/54H05, 74H05; 9H10/54H10, 74H10; 9H11/54H11, 74H11;
9H20/54H20, 74H20; 9H21/54H21, 74H21; 9H22/54H22, 74H22; 9H30/54H30, 74H30; or 9H40/54H40, 74H40 gate.
b. Input pulse is applied to one input of one AND section, and 2.4 V is applied to all unused inputs of that AND section of the
9H50/54H50, 74H50; 9H51/54H51, 74H51; 9H52/64H52, 74H52; 9H53/54H53, 74H53; 9H54/54H64, 74H54; or
9H55/54H55, 74H55 gate. All inputs of all unused AND sections are grounded.
3 All gates are inverting except the 9H11/54H11, 74H11; 9H21/54H21, 74H21; and 9H52/54H52, 74H52 only.
4 C, includes probe and jig capacitance.

Fig. T GATE PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT OUTPUT
S
r-
| |
: !
PULSE | l
GENERATOR X |
(See Note 1) T |
' |
I LOAD |
| CIRCUIT
I CL |
| 7R 25 pF |
L (See Note 2) _] |
—_— e — e ——— —— | J
- L3 . - =
o OPEN
T
TEST CIRCUIT
_JI t1 F—
INPUT ! 90%
| A~15V
10% 4|
|
|
|
t
|
| 15V
OUTPUT : :

VOLTAGE WAVEFORMS

NOTES:

1 The generator has the following characteristics: Vjy =3V, V|_=0V, tg=tq =7 ns, duty cycle = 50%, PRR = 1 MHz ZgyT = 50Q.
2 C| includes probe and jig capacitance

3 Cyx includes jig capacitance.

*9H50/564H50, 74H50; 9H53/54H53, 74H53; 9H5E5/54H55, 74H55

Fig. U PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

INPUT Vee OUTPUT
24V
________ T
|
|
PULSE |
GENERATOR [~® ]
(See Note 1) |
|
25 pF (See Note 2) :
LOAD CIRCUIT ]
*9H52/54H52, 74H52
.
T
TEST CIRCUIT
INPUT
QUTPUT

VOLTAGE WAVEFORMS

NOTES:

1 The generator has the following characteristics: V| =3V, V|_=0V, tg =ty = 7 ns, duty cycle = 50%, PRR = 1 MHz, VoyT =~ 50%2.
2 C includes probe and jig capacitance.

3 Cy includes jig capacitance,

Fig. V PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee=5Vo
['__-—__——_R:T CLOCK PULSE |——R|__ ________ n
| _»‘M,__l_q (See Notes 1, 2, ? A |
| 2800 | | and3) I | 2800 |
| | i - i |
|| o afl |
' A |
: (See Note 5) 25 pF TCL l l : r' ! ;T!‘ I ‘ I : :CLT 25 pF (See Note 5) |
[= _ LOADCIRCUIT = _} | iNeuts §l I§ INPUTS : | | L _= LOADCIRCUIT _ =)
__________ | o [5) | -
po I T | !
Lo J K !
“-T~9CLEAR  PRESET 9_4‘“
Q Q
TEST | | TEST
output 4] | ] [ ¥ outpur
o ]
TEST CIRCUIT
CLOCK
INPUT PULSE
(See Note 1)
—= tsetup (0) |e—
:—"Itsetup(ﬂ -
JORKINPUT —— == =92\ |/~ == = === ==-=VH
(See Note 1) 15 VH—V-I—LS \Y
Py | N S _——— - — V|
. m—T N\ VoH
QOR Q OUTPUT 15V
le—PH L —u
| VoL
| }
rtPLH’: VoH
Q OUTPUT 15y
——————— — VoL
VOLTAGE WAVEFORMS
NOTES:
1  When testing tpy and tp| pH (all types), the clock input pulse characteristics are: Vg =3V, V| =0V, t1=tg=7ns,

tp(clock) = 20 ns, and PRR = 1 MHz. When testing 9H71/54H71, 74H71; 9H72/54H72, 74H72; 9H73/54H173, 74H73;
9H76/54H76, 74H76 and 9H78/54H78, 74H78 alt J and K inputs are at 2.4 V. When testing 9H101/54H101, 74H101;
9H102/54H102, 74H102; 9H103/54H103, 74H103; 9H106/54H 106, 74H 106 and 9H108/54H108, 74H108 conditions
are established to ensure that minimum setup times are verified.

When testing feock 0f 9H71/64H71, 74H71; 9H72/54H72, 74H72; 9H73/54H73, 74H73; 9H76/54H76, 74H76 and

9H78/54H78, 74H78, the clock input characteristics are: V=3V, V|| =0V, t1 =tg =3 ns, th(ciock) = 12 ns, and
PRR = 25 MHz, Ali Jand K inputs are at2.4 V.

When testing fgock of 9H101/54H101, 74H101; 9H102/54H102, 74H102; 9H103/54H103, 74H103; 9H106/54H 106,

74H106 and 9H108/54H108, 74H018, the clock input characteristics are: Vg =3V, V=0, t1 =tg= 3 ns,

In(clock)

Cy includes probe and jig capacitance.

=10 ns and PRR = 40 MHz. All J and K inputs are at 2.4 V.
See applicable circuit type for actual J and K input configuration and presence of preset or clear functions.

Fig. W FLIP-FLOP PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vec=5V o
(See Note 3)
e, - 24V e ————
AA—t Q —tvW—
RL | RL
280 - - i 2800
I - M |
TR ok
(See Note 4) 25 pF == CL | | [_L_E_J?FLL_L_L] | ICL== 25 pF
| 0 v v (%) I | T
LOAD CIRCUIT = -E 3 5 xE = LOAD CIRCUIT
__________ | 058 8 L2 | L= 22220 =
_1% a1 b _l% |
TEST } (L= 9 |© <= TEST
OUTPUT O—4 | I [ I —O0 QUTPUT
J K
CLEAR oo 1w o o——l—————o PRESET
CSPUT I CLEAR PRESET l R
| ] { —
L]
4 b
TEST CIRCUIT
—{tole— -—’1 tq r'—
¢l ViH
| 90%
CLEAR INPUT | ,
(See Note 3)  1®V N 109 10% £ °Y
—————————————————— ViL
p(clear) -——’( —>|I tQ fe— — 1] p— Vin
|
PRESET INPUT | 90% X |
t 1.5V
(See Note 3) | ™ 10%
| ViL
—l tpy e— l"—“‘——"l:t(preset)—"_'l
I ——i tPLHI- VOoH
| |
Q OUTPUT | 15V : 1.5V
|
I - —— VoL
—*{ tPLH [+ — tPHL e
I | |- T ——— VOH
_ | |
Q OUTPUT | 1.5V 15V
VoL

VOLTAGE WAVEFORMS

NOTES!
1 Clear or Preset inputs dominate regardless of the state of Clock or J-K inputs.

2 Clear or Preset input pulse characteristics: V|4 =3V, V(| =0V, tq;=tg=7ns, tg(clear) = tp(preset) = 16 ns, and PRR = 1 MHz.

3 See applicable circuit type for actual J and K input configuration and presence of
4 C| includes probe and jig capacitance.

reset or Clear functions.

Fig. X FLIP-FLOP PRESET/CLEAR PROPAGATION DELAY TIMES
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee=5Vo 4
CL =25pF (See Note 2) CL =25pF
+ {See Note 3} L A — (See Note 3) =
D CLOCK
PRESET CLEAR
INPUT O ——[PRESET  CLEARP- —O |NPUT
e L

TEST o ° J L_____,L_o TEST

OUTPUT OUTPUT

TEST CIRCUIT

—'| fe—<7ns
| 3v
CLEAR INPUT 15V 15V
|
: 10% | oy
te——— tpwiclear) ——-T_ - je—<7ns
+ 3v
i 20% :
PRESET INPUT | 15V ! 15V
I IN\_10% !
—e  tPHL b L —om— oV
| i ]l‘—‘—'—tpw(preset)_"
i : —*} tPLH r— VOH
QOUTPUT : 15V | 15V
|
|
T e == VoL
_.i tPLH '.__ — tPHL I-—
! r————— VoH
QOouTPUT 15V 15V
VoL

VOLTAGE WAVEFORMS

NOTES:

1 Clear or Preset input pulse characteristics: tpw(clear) = tpw(preset) = 25 ns, PRR =1 MHz.
2 Clear and Preset inputs dominate regardless of thestate of Clock or D inputs.

3 Cg includes probe and jig capacitance.

Fig. Y ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee =5V o—
) D INPUT CLOCK S R, =280%
3 RL =280Q {See Note 2) PULSE T RL=2
D CLOCK
CL=25pF ——O PRESET CLEARP—¢ T CL=25pF
= (See Note 3) = = {See Note 3) =
-[___ Q Q
TEST ] I TEST
OuUTPUT >~ QuTPUT

TEST CIRCUIT

D INPUT {PULSE A)
(See Note 2) 10%

oV
3V
D INPUT (PULSE B)
(See Note 2)
VoH
|
Q OUTPUT |
|
1 VoL
|
| " — — — — — — — ———\Vgy
Q OUTPUT : 15V
I‘— 1"PHL —'—.| VOL

VOLTAGE WAVEFORMS

NOTES:

1 Clock input pulse has the following characteristics: tow(clock) = 20 ns and PRR = 1 MHz. When testing f¢|ock, vary PRR.

2 D input (pulse A) has the following characteristics: tsetup = 10 ns, tow = 60 ns, and PRR is 50% of the clock PRR. D input
(putse B) has the following characteristics: tpgig = O ns, tow = 60 ns, and PRR is 50% of the clock PRR.

3 Cy includes probe and jig capacitance.

Fig. Z SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA)
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (Continued)

Vee =5V o-
D INPUT CLOCK -
RL - 2809 3 (See Note 2)  PULSE Ry = 2800
Dt T D CcLOCK
CL =25pF —PRESET CLEARP— T CL=25pF
= (See Note 3) = _ = {See Note 3) =
[ Q a
TEST - ] T TEST
ouTPUT & OUTPUT
TEST CIRCUIT
<7ns —» |a— —a :4-— <7ns
! o 3V
| 90% 90% I
CLOCK INPUT I 15V :
10% J| I\ 10%
:‘— tow(clock) ": ov
—»ltgarup le—
| I ! 3V
l ] tow | | 90%
D INPUT (PULSE A} } 15 v: 15V 4
(See Note 2)
losd__| o ov
< 7 ns —| Il<_..| <Tns—e  je—
:——: je—< 7 ns = e <T7ns 3V
| 90% 90% I
D INPUT (PULSE B) : | f15v 15V :
(See Note 2) 10% 4_ | t | 10%
‘ I~ pw ov
—’:tholdl“—
T — VoH
Q OUTPUT : 15V
pe— tpyy —l
! VoL
| VOH
_ [ 'LH -
Q OUTPUT 15V
——————————————————————— — VoL
VOLTAGE WAVEFORMS
NOTES:

1 Clock input pulse has the following characteristics: tow = 20 ns and PRR = 1 MHz. When testing f;|gck, vary PRR.

2 D input (pulse A) has the following characteristics: tgetyp = 15 ns, tpy = 60 ns, and PRR is 50% of the clock PRR. D input
(pulse B) has the following characteristics: thgjg = O ns, thw = 60 ns, and PRR is 50% of the clock PRR.

3 C includes probe and jig capacitance,

Fig. AA SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA)
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FAIRCHILD SERIES TTL/SSI

PARAMETER MEASUREMENT INFORMATION

SWITCHING TIME DATA TEST CIRCUITS

Vce = OPEN

OPEN OPEN OPEN

1. Each output is tested separately. 1. Each output is tested separately.

Fig. BB Fig. CC

SWITCHING CHARACTERISTICS
TEST CIRCUIT AND WAVEFORM FOR 9S00, 9S04, 9520, 9S40 AND 9S140

vee
2.0k2
DEVICE UNDER
I I TEST Vin
————————— 15V
ViaN - | (|
PULSE - Vout tPLH =] b —o| | tpHL
GEN 1 |
——————— 15V
= CL = v
f ~ IMHZ out
tf = 1r <2.6ns —
Amp = 0 to 3V =
Duty Cycle = 50%
Z0uT = 500 *Includes all probe and jig capacitance
15pF for 9500, 9504, 9520.
50pF for 9540, 95140.
Fig. DD
TEST CIRCUIT AND WAVEFORM FOR 9503, 9505 AND 9522
vee vee =5v
2.0k
DEVICE UNDER < RL = 28082
I | TEST VIN
————————— 15v
PULSE vouT 3 |
GEN Ly~ e —-| r-_ PHL
——————— 1.6V
1~ IMHZ I Vi
= 1r < 25ns L ouT
Amp = 0 to 3V =
Duty Cycle = 50%
ZouT = 5082
“Includes ali probe and jig capacitance
Fig. EE
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FAIRCHILD SERIES TTL/SSI

SWITCHING CHARACTERISTICS (cont.)

TEST CIRCUIT AND WAVEFORM FOR 9564, 9565

2.0k

vee -5V

Cx — EXPANDER-NODE CAPACITANCE — pF

Fig. MM

I I FQEGS{;‘%YV) VIN
vin ™S X e 15v
puLse { [/} O —————- -~ | |
GEN vout L = -~ ||""PHL
= 518 e = e 15V
— vouTt
-~ 1MHZ =
tf = tr <2 2.5ns
Amp =0to 3V
Duty Cycie = 50%
ZoUuT = 508
*Inciudes all probe and jig capaciance
Fig. FF
TYPICAL CHARACTERISTICS
ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE
d 4.0 v dm
> CL =25 pF E CL =25pF y,
4 35 } BL=2800 3 9| RL=2800
> Ta =25°C T Ta =25°C /
e} Os8
330 T /
o o 7
aF arF /
w w
w 25 oy
o 2 8= 6
9( [ < F /
> 2.0 | > 5 /
s < /
o O 4
g (e 1.5 e— L(g /
Tz < Z 3
o (e}
= 1.0 = /
< g 2 7 9H50/54H50, 74H50
2 o5 o 0] y. 9H52/54H52, 74H52
a = < 9H53/54H53, 74H53
e % o 9H55/54H55, 74H55
a O 0
o 5 10 15 20 25 30 “ "0 5 10 15 20 25 30

Cx — EXPANDER-NODE CAPACITANCE —pF

Fig. NN
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