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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* 

Vee Vee 4.5 v Vee 

OPEN 

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

Fig. 1 Fig. 2 Fig. 3 

Vee Vee Vee 

OPEN 

1. LOW level and HIGH level conditions are tested. 
2. All gates are tested simultaneously, 

1. Each gate is tested separately. 

Fig. 5 

1. Each input is tested separately. 

Fig. 4 

3. Average supply current per gate: 

lccH + lccL 
lcc(AVG) = 2X No. of gates in package 

Fig. 6 I 
Vee 

1. Each input is tested separately. 1. Each input is tested separately. 1. Both inputs are tested simultaneously. 

Fig. 7 Fig. 8 Fig. 9 

1. Each input is tested separately. 1. Each input is tested separately. 1. Each input is tested separately. 

Fig. 10 Fig. 11 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 Vee 

'os OPEN 

~ 

1. Each gate is tested separately. 1. Low level and high level conditions are tested. 

Fig. 13 

Vee 

Fig. 15 

Vee 

Fig. 17 

Vee 

~'os 

1. Each inverter is tested separately. 

Fig. 19 

2. All gates are tested simultaneously. 

l1L 

VIN n-+-----1 
--+ 

l1H 

Fig. 14 

Vee 

Fig. 16 

Vee 

Fig. 18 

Vee 

1. A 11 inverters are tested simultaneously. 

Fig. 20 

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

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

I 
I 
I 
I 

--{--', I 

I t'J 
--\. ___ ,. 

Vee 

1. Each AND section is tested separately. 

Fig. 21 

4.5 v 

{
-r--

OPEN 1 )-i -,___ , Vee 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

V {~-- I INOPEN t }.J -::-
-;,, __ ~· 

OPEN 

1. Each input is tested separately. 

Fig. 23 

r--..f'--, 
!-, I )-1 
I -1., __ / I 

I I 

I 
I 

I 
I 
I 
I 
I 
I 

Vee 

-.f"'--, I -::-
1 ,.J 

--l, __ ... 

l 'os 

1. Each gate is tested separately. 

Fig. 25 

4.5 v 

Vee 

I I 
I f .---- I 
L- - ---4 \ I 

I t-"' L----.._. ___ ... 

1. Each pair of inputs is tested separately. 

l1H f 
V1N 

Fig. 22 

,.--r-- ... , 
I I ,., V 
+--""'---" : cc 
! I 
I 
I 

--..('--, I 
I ..,_, -:-

--'"l,.. __ / 

OPEN 

1. Each input is tested separately . 

. Fig. 24 

..r-- .... r- ' 
~ I ,_, -;_ __ / I Vee 
I I 
I I 
I I 

I 
I 
I 

OPEN 
V1N 

I 
I 
I 
I 
I 

~ --1--, I 
I 

I I ..... -= 
L---i, __ ... 

1. All gates are tested simultaneously. 

Fig. 26 

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

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

r--r--, 
I 1-, t --l. - - / I V CC 

I I 

' l l 'cc 
I 
I 

I 
I 
I 
I 
I 
I 

--r--, I 
I ~J -:--;_ __ ,,, 

OPEN 

1. All gates are tested simultaneously 

Fig. 27 

r- --r--, Vee 
I I h t-"1..._.,,,, 
I I 

I 
I 

Vol 
-- ..... I 

1 ',-J VsE(Q) 
_i._ -""" -=-

-=-

Fig. 29 

1. All inputs are tested simultaneously. 

·- -r-- ... \ 
f I >-1 Vee --1._ __ .1 I 

I : 
I I 

I 
I 
I 

I 
I 
I 
I 
I 
I -...---, I -=-I .. ..J 

--{. __ ..... 

-=-

Fig. 28 

--r- ....... 
I h Vee 

--t__...1 I 
I 
I 
I 
I 

-=- -=-
-= 

Fig. 30 

4.5 v Vee 

VIN o---------' '-------

loL 

Ix 

V1 

loH 
=i) 

VoH • 
1 

-=-

R 

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. 



DC TEST CIRCUITS* (Continued) 

Vee 

Fig. 33 

Vee 

FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

Vee 

OPEN 
V1N ___ }OPEN 

V1 

1. Each input is tested separately. 

OPEN 

V1 
V1N 

TEST 
PER 

TRUTH 
TABLE 

Fig. 34 

Vee 

1. "On" and "off" conditions are tested separately. 1. Each output is tested separately. 
2. All gates are tested simultaneously 2. Preset and clear are tested with V1N(clock) = 0. 

Fig. 35 

V1N 
TEST 
PER 

TRUTH 
TABLE 

-----1 J1 

1-----t J2 

i-----tK1 

i-----tK2 

Vee 

PRESET 
J 

Q 

K 0 
CLEAR 

1. Each output is tested separately. 

Fig. 37 

Vol 

1 
-

*Arrows indicate actual direction of current flow. 
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Fig. 36 

loL 

~ 

-=-
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST Cl RCUITS* (Continued) 

4.5 v 
Vee 

PRESET 

SEE 
TEST 

TABLE 

J Q I 
--------i CLOCK OPEN 

l1H 

V1No- -

K Q 
CLEAR 

1. Each output is tested separately. 

Vee 

~ ice 

----J1 PRESET 

----J2 

Fig. 38 

SEE 
TEST 

TABLE 

J Q I 
1----------tCLOCK OPEN 

1------t K1 

i------tK2 

1. Each input is tested separately. 

K Q 
CLEAR 

2. Ice is measured with clear at GND, then with preset at GND. 

Fig. 39 

TEST TABLE 

Apply V1N Apply 4.5 V Ground 
(Test l1Ll 

J2 J1 J* 

J1 J2 J* 

J* None None 

K2 K1 K* 

K1 K2 K* 

K* None None 

Clock None None 

Preset K1 and K2 K* 

Clear J1 and J2 J* 

TEST TABLE 

Apply V1N Ground 

Vee 

PRESET 
J 

(Testl1Hl 

J2 

J1 

J* 

K2 

K1 

K* 

Clock 

Preset 

Clear 

J1 and Clear 

J2 and Clear 

None 

K 1 and Preset 

K2 and Preset 

None 

None 

K1 and K2 

J1 and J2 

1. Each output is tested separately. 

Fig. 40 

*Arrows indicate actual direction of current flow. 

6-6 

Apply Momentary 
GND, then 4.5 V 

Clear 

Clear 

None 

Preset 

Preset 

None 

None 

None 

None 

Apply 4.5 V 

J* 

J* 

None 

K* 

K* 

None 

None 

K* 

J* 



FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST Cl RCUITS* (Continued) 

TEST 
PER 

TRUTH 
TABLE 

Vee 

1. Each output is tested separately. 

Fig. 41 

4.5 v Vee 

l1L SEE 
V1N TEST 

TABLE 

1. Each input is tested separately. 

Vee 

Pee 

l1H 
V1N a 

}OPEN 
SEE 

TEST 
TABLE 

Q 

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

*Arrows indicate actual direction of current flow. 

Fig. 43 

Fig. 44 

6-7 

TEST 
PER 

TRUTH 
TABLE 

Vee 

Vol 

l 
1. Each output is tested separately. 

Fig. 42 

TEST TABLE 

Apply V1N Apply Momentary Apply 4.5 V 
(Test l1Ll GND, then 4.5 V 

Clock Preset Jl, J2, J3, Kl, K2, and K3 

Clock Clear Jl, J2, J3, Kl, K2, and K3 

Preset None Jl, J2, J3, Kl, K2, and K3 

Clear None J1, J2, J3, Kl, K2, and K3 

Jl Clear Clock, J2, and J3 

J2 Clear Clock, Jl, and J3 

J3 Clear Clock, Jl, and J2 

Kl Preset Clock, K2, and K3 

Preset Clock, K 1, and K3 
--j 

K2 
---1 

K3 

Apply V1N 
(Test l1Ll 

Preset Clock, K 1, and K2 

9H102/54H102, 74H102 

Apply 4.5 V Ground 

Clock Jl, J2, J3, k 1, K2, K3, Clear Preset 
>------+----------------t----·---j 

Clock Jl, J2, ~3, K~ ,_K2, K3,_f'r:s."t___ _ ~ar___, 
Preset Jl, J2, J3, Kl, K2, K3, Clock,. Clear - None 

,___C_le_ar_-+-_Jl_, _J2_ •. _J3_, K~~·f<3, (;lock, Preset None _, 

J
J
2
1 J2, J3, Kl, K2, K3, Clock, Preset ---r--~.".".':__--1 

Jl, J3, Kl, K2, K3._c;1o:_k, Prese_: Clear 

J3 

Kl 

Jl, J3, Kl, K2, K3, Clo~. Pre_se.:_ 

Jl, J2, J3, K2, K3, Clock, Clear 

Clear 

Preset 

K2 Jl, J2, J3, K 1, K3, Clock, Clear 

Jl, J2, J3, Kl, K2, Clock, Clear 

- --- -I 
Preset 

K3 
- -1 

Preset 

Apply V1N 
(Test l1Hl 

TEST TABLE 

Ground 

Clock 

Preset 

Preset, Clear, J1, J2, J3:-~~~ 
Clock, K 1, K2, and K3 

1---C_le_a_r_+--C_lo_c~k,_J_l,~J_2~,a_n_d __ J3 ________ ·--1 
Jl Clock, Clear, J2, and J3 

t-----+----------~-~--1 
J2 Clock, Clear, Jl, and J3 

J3 Clock, Clear, J1, and J2 
t-----+-----------------1 

Clock, Preset, K2, and K3 Kl 

K2 Clock, Preset, K 1, and K3 

K3 Clock, Preset, K 1, and K2 

9H102/54H102, 74H102 

Apply V1N 
(Test l1Hl 

Ground 

Clock Jl, J2, J3, K 1, K2, K3, Preset 

Clock Jl, J2, J3, Kl, K2, K3, Clear 

Presett Jl, J2, J3, Kl, K2, K3, Q 

4.5V 

Clear 

Preset 

Clock, Clear 
·-

Cleart Jl, J2, J3, K 1, K2, K3, 0 Clock, Preset 
i----J-1 ---t-J-2-, J-3-, C-1-oc_k_, -Pr-es-et----+-K-1-. Ki.KJ~ Cie;;-

J2 Jl, J3, Clock, Preset K 1, K2, K3, Clear 

J3 Jl, J2, Clock, Preset Kl, K2, K3, Cle_a~ 

Kl K2, K3, Clock, Clear J1, J2, J3, Preset 

KK2
3 

Kl, K3, Clock, Clear Jl, J2, J3, Prese~--1 
K 1, K2, Clock, Clear Jl, J2, J3, Preset 

touration of this test should not exceed 1 second. 

I 



FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST Cl RCUITS* (Continued) 

TEST 
PER 

TRUTH 
TABLE 

Vee 

1. Each flip-flop is tested separately. 
2. Each output is tested separately. 

4.5 v 

-----tJ1 
----J2 

J3 

_ _,,--1 K1 

----iK2 
K3 

Vee 

PRESET 

J Q I---+---' 

K Q 

CLEAR 

1. Each output is tested separately. 

Fig. 45 

Vee 
--, 

I 

loH TEST 

~ V1N 
PER 

TRUTH 
TABLE 

vrf K 

-= 

1. Each flip-flop is tested separately. 
2. Each output is tested separately. 

IOL 

~ 

VoL 

l -= 

3. Preset is applicable for 9H78/54H78, 74H78 only. 3. Preset is applicable for 9H78/54H78, 74H78 only. 

4.5 v 

l1L 
+--

V1N 

Fig. 46 

Vee --, 

PRESET 
J Q 

SEE 
TEST CLOCK OPEN 

TABLE 

Fig. 48 

Fig. 47 

TEST TABLE 

Apply V1N Apply Momentary Apply 4.5 V 
(Test I 1 L) GND 

Clock Clear (See Note 2) Jand K 

Clear None Clock and J 

Preset None (See Note 5) Clock and K 

J Q (See Note 3) Clock and Clear 

K Q (See Note 3) Clock and Clear 

1. Each flip-flop is tested separately. 
2. Apply momentary ground, then 4.5 V. 
3. After application of momentary ground, Q and Q 

are left floating. 
4. Ground all inputs of the unused flip-flop. 
5. Preset is applicable for 9N76/5476, 7476 circuits only. 

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

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

---, Vee 
I 

' 
Ice 

PRESET 

J a 

}OPEN 
l1H __. 

V1N SEE CLOCK 

TEST 
TABLE K Q 

CLEAR 

2.4 v Vee 

J a 

(See Note 2) 
CLOCK 

K a 
CLEAR I 

I 
I 

V1N 

* -= 
1. Each flip-flop is tested separately. 
2. Test circuit shows setup for testing 0:. When testing Q, 

apply 2.4 V to Clear, ground 0:, and limit duration of 
test to 100 ms. 

Fig. 50 

Vee 

PRESET 

D Q 

IOH 

TEST ~ 
V1N PER 

TRUTH 
CLOCK Q TABLE VoH 
CLEAR l -= -= 

1. Each flip-flop is tested separately. 
2. Each output is tested separately. 

Fig. 52 

Fig. 49 

TEST TABLE 

Apply V1N Ground 
Apply Momentary 

(Test l1H) GND, then 4.5 V 

Clock Clear, J, and K None 

Clear Clock and J None 

Preset (See Note 1) Clock and K None 

J (See Note 1) Clock and Clear Preset 

K (See Note 1) Clock and Preset Clear 

1. Preset is applicable for 9N76/5476, 7476 circuits only. 
2. Ice is measured (simultaneously for both flip-flops) for 

the following conditions: 
a. J = K =Clock= Clear= GND. For 9N76/5476, 7476: 

Preset = 4.5 V. 
b. For 9N73/5473, 7473: J =Clear= 4.5 V, K = GND, 

and apply momentary 4.5 V, then GND to Clock. 
For 9N76/5476, 7476: J = K =Clock= Preset= GND, 
and Clear = 4.5 V. 

3. Each flip-flop is tested separately for I 1 H· 

VtN 

4.5 v 
Vee 

CLOCK 

K Q 
CLEAR 

1, Each flip-flop is tested separately. 

TEST 
PER 

TRUTH 
TABLE 

Fig. 51 

Vee 

PRESET 

D 0 

CLOCKQ 

CLEAR 

-= 

Vol 

l 
1. Each flip-flop is tested separately. 
2. Each output is tested separately. 

Fig. 53 

! los 

-= 

*Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 

4.5 v 

SEE 
TEST 

TABLE 

SEE 
TEST 

TABLE 

FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

Vee 

PRESET 

D Q 

CLOCK Q 

CLEAR 

Vee 

} OPEN 

Fig. 54 

TEST TABLE 

Apply V1N Apply 4.5 V Apply GND 
(Test l1Ll 

Clock Clear Preset and D 

Preset Clear Clock and D 

Clear Clock, D, and Preset None 

D Clear and Clock Preset 

1. Each flip-flop is tested separately. 
2. Each input is tested separately. 

TEST TABLE 

l 'cc (See Note 4) 
Apply VtN Apply 4.5 V Apply GND 
(Test l1H) 

PRESET 

D Q 

CLOCK 0 

CLEAR 

-= 

1. 
2. 
3. 
4. 

5. 

VtN 

OPEN{ 

Clock Clear and D 

Clock Preset and D 

Preset Clear and D 

Clear Preset 

Clear Preset 

D Preset and Clock 

Each flip-flop is tested seperately. 
Each input is tested seperately. 
GN Dis momentarily applied to clock, then 4.5V. 

Preset 

Clear 

Clock (See Note 3) 

Clock, D, and Q 

D and Clock (See Note 3) 

Clear 

For 9N74/5474, 7474: Ice is measured with D, clock, and preset at GND, 
then with D, clock, and clear at GND. 
For 9H74/5474, 74H74: Ice is measured simultaneously for both flip-flops 
with D. Clock, and Preset at GND, then with D, Clock, and Clear at GND. 

Fig. 55 

----
Vee 

PRESET 

D a l tos CLOCK 0 

CLEAR 

Each input is tested separately. 

Fig. 56 

*Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 

FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

TEST 
PER 

TRUTH t-------t 

TABLE 

45V 

SEE 

Fig. 57 

10 kn. 

0.1 µF 

OPEN 

11 10 9 

Q 

Q 

Vee 

r 
VouT 

l 

0.1 µF OPEN 

Vee 
V1N NOTE 

l1L 

Q 

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

Fig. 58 

0.1 µF OPEN 

Vee 

1110 9 
0: OPEN 

Q (momentary GND, then OPEN) 

Fig. 59 

0.1 µF OPEN 

Vee 

Q 

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) 

4.5 v 0.1 µF OPEN 

o{ SEE 
VIN TRUTH 

TABLE 

Fig. 61 

Q 

1. Pin 10 is grounded after all other 
indicated grounds are made. 

Fig. 62 

Vee 

Vee 

OPEN 

'os 

n 10 9 

Qi-------.. 

Q 

Fig. 63 

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 

Fig. 65 V1H, Vol Fig. 66 V1L, loH 

Vee Vee 

V1N OPEN V1N OPEN I .._ 
l1L 

-= -= 

Fig. 67 l1H Fig. 68 l1L 

Vee 

'ccH i i 'CCL 

All inverters are tested simultaneously 

Fig. 69 lccH, iccL 

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* 

Vee Vee 

loH 
~OL +--

V1H VoH V1L 

":" ":" J 

Fig. 70 V1H,IOH Fig. 71 Vil· Vol 

Vee Vee 

,_ _____ OPEN 

Fig. 72 l1H Fig. 73 Ill 

Vee 

All buffers/drivers are tested simultaneously. 

Fig. 74 •ccH, •eel 

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

6-14 



FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

Vee Vee Vee 

V1H ~H V1H VoH 
V1L 

~OL 

VoH 

-= i ~ -= ~ 

Both inputs are tested simultaneously. Each input is tested separately. 

Fig. 75 V1H, VoH 

Vee 

OPEN 

Each input is tested separately. 

Fig. 78 l1H 

Vee 

4.5 v 

i'os 

Each gate is tested separately. 

Fig. so 108 

Fig. 76 V1H, loH 

4.5 v 
VtN 

Vee 

OPEN 

Each input is tested separately. 

Fig. 79 ltL 

OPEN 

1. HIGH level and LOW level conditions are tested. 
2. All gates are tested simultaneously. 

Fig. 81 lcCH· lccL 

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

Vee 4.5 v Vee 

~OL u·IOH 
VT+ { VT-

Vol ,.___ VQH 

-= i J 
IT-

-= i I 

Fig. 83 VT_, IT_, VoH 

Vee 4.5 v Vee 

OPEN 

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

Fig. 84 l1H Fig. 85 V1, Veo, l1L 

·Vee Vee 

ieeH ! ! ieeL 

! 'os 

Each gate is tested separately. 

Fig. 86 10 s Fig. 87 lccH, iccL 

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

Both inputs are tested simultaneously 

Fig. 88 V1H, Vol 

Each input is tested separately. 

Fig. 90 l1H 

Vee 

1. Each input is tested separately. 

2. loH is tested at VoH = 12 V and 
VoH is tested at loH = 1 mA. 

4.5 v 
V1N 

Each input is tested separately. 

Fig.91 l1L 

High-level and lov.v-Jevel output conditions are tested. 

Fig. 92 •ccH, lccL 

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

TEST 
PER 

TRUTH 
TABLE 

NOTES: 

Vee 

1. Each output is tested separately. 

=L\'OH 
VoH 

1 l 

2. VoH is also tested using clear and preset inputs. 

TEST 
PER 

TRUTH 
TABLE 

1 I 
NOTE: Each output is tested separately. 

Fig. 93 V1H, V1L, VoH Fig. 94 V1H, VIL· Vol 

SEE 
NOTE 

NOTE: VIN is applied and I 1H is measured separately for each input. All other inputs are grounded. 

4.5 v 

~ SEE 
VtN TEST 

TABLE 

0.4 

Vee 

OPEN 

NOTES: 

1. Each input is tested separately. 

2. VIN is applied and I 1 L is measured 
separately for each input. 

3. All unspecified inputs are at 4.5 V. 

Fig. 95 l1H 

Fig. 96 l1L 

,..., 
~i.. ,..>-,,__ ___ --t 

rt>-

Fig. 97 Ice 

Vee 

PRESET 

CLEAR 

Apply V1N 
(Test l1Ll 

TEST TABLE 

CONDITIONS ON OTHER INPUTS 
1---------------~-----l 

Apply 0.4 V Apply GND 

Clock None None 

Preset Clear Clock 

~-~-----'---P_re_se_t __ ~-~-----''--C_lo_ck __ ---' 
J1 J2(0R 4.5 V TO J2) Clock, Clear 

2T!C>~ J?l _ None Clock, Clear 

J3 JT(OR 4.5 _v __ T_O __ J_2l ___ __j.._C_lo_c_k,_C_le_ar___.,J 

,_J_K ___ +--JT._· ,_K_2_(_0_.R-_4.5 V TO J2, K2) Clock, Clear 

JK ]2";1<2 (OR 4.5 V TO J2, K2) Clock, Preset 

K1 K2" IOR 4.5 V TO K2) Clock, Preset 

R2 (OR K2) None Clock, Preset 
I-·······-·--·· -------- ··-- - --
K3 K2' (OR 4.5 V TO K2) Clock, Preset 
-----~--- --------------------------L---

OPEN 

*Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

DC TEST CIRCUITS* (Continued) 

Vee 

V1L ~IQH 
V1H t 

VoH 
-= 

l -= 

1. Each input is tested separately. 

Fig. 98 

VI H 0 -------
0PE N ---~ 

Vee 

'-----OPEN 

1. Each input is tested separately. 

Fig. 100 

Vee 

---~los 

1. Each gate is tested separately. 

Fig. 102 

Vee 

V1N ~IOL 

Vol 
-= j_ 

-= 

1. Low level and high level input conditions are tested. 

Fig. 99 

Vee 

1. Each input is tested separately. 

Fig. 101 

Vee 

1. Low level and high level input conditions are tested. 

Fig. 103 

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

r-- .,-- .... , 

f--:t __ /1 Vee 
I : 
I I 

I 
I 
I 

Fig. 104. 

OPEN{ 

OPEN 

FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

4.5 v 

Vee 

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

Fig. 105. Fig. 106. 

OPEN { 

OPEN 

OPEN{ 

'='ope~ 

1. Each input of each AND section 
is tested separately. 

1. Each input of each AND section 
is tested separately. 

Fig. 107. Fig. 108. 

1 tos 

1. Logical 0 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 Cl RCUITS* (Continued) 

4.5 v 

IQH 

Fig. 111. Fig. 112. 

4.5 v Vee Vee 

I 
VoN 

= l 
1. Each input is tested separately. 1. All inputs are tested simultaneously. 

Fig. 113. Fig. 114. 

4.5 v 
Vee 

IQFF 

VtN 
R 

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 Cl RCUITS* (Continued) 

OPEN 

'=' 1. Each AND section is tested separately. 

Fig. 117. 

1. Each input is tested separately. 

TEST 
PER 

TRUTH 
TABLE 

Fig. 119. 

OPEN 

OPEN 

1. Each output is tested separately. 

Fig. 121. 

4.5 v { OPEN 

OPEN 
VIN o-------t 

l1L OPEN 

OPEN{ 

1. Each input is tested separately. 

Fig. 118. 

1. On and off conditions are tested separately. 

TEST 
PER 

TRUTH 
TABLE 

Fig. 120. 

Vee 

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) 

4.5 v 

- SEE 
TEST 

TABLE 

Vee 
SEE 

TEST 
PRESET TABLE 

J Q ·~ 

K Q OPEN· 

1. Each input is tested separately. 

TEST TABLES(a) 

Apply V1N 
(Test l1LI 

Clock 

Clock(b) 

Preset 

J1A(b) 

J1s(bl 

J2A(b) 

J2s(bl 

K1A 

K1B 

K2A 

K2B 

Apply V1N 
(Test l1H) 

Clock 

Clock lb) 

Preset 

J1A 

J1B 

J2A 

J2B 

K1A(b) 

K1B(b) 

K2A(b) 

K2B(b) 

9H71/54H71, 74H71 

Apply 

Apply 4.5 V 
Momentary 

GND 
then 4.5 V 

J1 A,J1 B,J2A,J2B,K1 A,K1 B,K2A, and K2B 

J1 A,J1 B,J2A,J2B,K1 A,K1 B,K2A,K2B, and Preset 

J1 A,J1 B,J2A,J2B,K1 A,K1 B,K2A,K2B, and Clock 

J1 B and Clock 

J1 A and Clock 

J2B and Clock 

J2A and Clock 

K 1 B and Clock 

K 1 A and Clock 

K2B and Clock 

K2A and Clock 

9H71/54H71, 74H71 

Ground 

SEE 
TEST 

TABLE 

J1A,J1B,J2A,J2B,K1A,K1 B,K2A,K2B, and Preset 

J1A.J1B,J2A,J2B,K1A,K1B,K2A,K2B, Preset and Q 

K1 A,K1 B,K2A,~2B,Clock, and Q 

J1 B, Clock, and Preset 

J1 A, Clock, and Preset 

J2B, Clock, and Preset 

J2A, Clock, and Preset 

K1 B, Clock, Preset, and Q 

K1A, Clock, Preset, and Q 

K2B, Clock, Preset, and Q 

K2A, Clock, Preset, and Q 

Preset 

None 

None 

None 

None 

None 

None 

Preset 

Preset 

Preset 

Preset 

(a) Inputs and outputs not specified are open. 

(b)ouration of this test should not exceed 1 second. 

GND 

None 

Q 

None 

Q 

Q 

Q 

Q 

None 

None 

None 

None 

Fig. 123. 

9H101/54H101, 74H101 

Apply V1N Apply 4.5 V Ground 
(Test l1Ll 

Clock J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B Preset 

Preset J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B, Clock None 

JtA(b) J1B, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset Q 
--

J1B(b) J1A, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset Q 

J2A(b) J1A, J1B, J2B, K1A, K1B, K2A, K2B, Clock, Preset Q 
--

J2slb) J1A, J1B, J2A, K1A, K1B, K2A, K2B, Clock, Preset Q --
K1A J1A, J1B, J2A, J2B, K1B, K2A, K2B, Clock Preset 

K1B J1A, J1B, J2A, J2B, K1A, K2A, K2B, Clock Preset 
---

K2A J1A, J1B, J2A, J2B, K1A, K1B, K2B, Clock Preset 
----+----

K2B J1A, J1B, J2A, J2B, K1A, K1B, K2A, Clock Preset 
--

(a) Inputs and outputs not specified are open. 

(b)ouration of this test should not exceed 1 second. 

Vee 

1. Each input is tested separately. 
2. Ice is measured for each of the following conditions: 

A) J1A=J1B=J2A=J2B=K1A=K1B=K2A= 
K2B = Preset= 4.5 v, and Clock = 

momentary 4.5 V, then Gnd. 

TEST TABLES(a) 
9H101/54H101, 74H101 

Apply VIN Ground Apply 4.5 V 
(Test l1HI 

Clock J1A, J1B, J2A, J2B, K1A, K18, K2A, K28, Preset None 

Preset lb) J1A, J1B, J2A, J28, K1A, K1B, K2A, K2B, Q Clock 
---------1 

J1A J18, J2A, J28, Preset, Clock K1A,K18, K2A, K2B -----I 
J18 J1 A, J2A, J28, Preset, Clock K1A,K1B,K2A,K28 

J2A J1A, J18, J28, Preset, Clock K1A,K18,K2A,K2B 

J28 J1A, J1B, J2A, Preset, Clock K1A,K1B,K2A,K28 

K1A K18, K2A, K28, Clock Preset J1 A, J1 B, J2A, J2B 

K18 K1A, K2A, K28, Clock Preset J1A, J1B, J2A, J28 

K2A K1A,K18,K28,C~ck Preset J1A, J1B, J2A, J2B 
---1 

K28 K1A, K1B, KW, Clock Preset J1A, J1B, J2A, J2B 
·----' 

Fig. 124. 

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

PARAMETER MEASUREMENT INFORMATION 

DC TEST Cl RCUITS* (Continued) 

4.5 v 

9H73/54H73, 74H73 
9H76/54H76, 74H76 
9H78/54H78, 74H78 

SEE 
TEST 

TABLE 

Vee 

PRESET 
J Q 

CLOCK 

K Q 
CLEAR 

Apply V1N Apply Momentary 
Apply 4.5 V 

(Test l1Ll GND 

Clock Clear (See Note 2) J and K 

Clear None Clock and J 

Preset None (See Note 5) Clock and K 

J Q (See Note 3) Clock and Clear 
1-----· 

K Q (See Note 3) Clock and Clear 

Apply V1N 
(Test l1Hl 

Clock 

Clear 

Preset (See Note 1) 

~See Note 1) 

K (See Note 1) 

SEE 
TEST 

TABLE 

9H73/54H73, 74H73 
9H76/54H76, 74H76 
9H78/54H78, 74H78 

CLOCK 

CLEAR 

Ground 
Apply Momentary 
GND, then 4.5 V 

Clear, J, and K None 

Clock and J None 

Clock and K None 

Clock and Clear Preset 

Clock and Preset Clear 
----1 

2.4 v 

th 
SEE -= 

TEST 
TABLE +q 

1. Each flip-flop is tested separately. 

2. Apply momentary ground, then 4. 5 V. 
3. After application of momentary ground (<1 second), 

Q and 0: are left floating. 
4. Ground all inputs of the unused flip-flop. 
5. Preset is not applicable for 9H73/54H73, 74H73. 
6. Apply the same conditions simultaneously to both 

flip-flops when testing the 9H 108/54H 108, 74H 108. 

TEST TABLES 

9H103/54H103, 74H103 
9H106/54H106, 74H106 
9H108/54H108 74H108 

Apply VIN Apply GND Apply 4.5 V 
!Test l1Ll 

Apply V1N Apply GND Apply 4.5 V 
(Test l1Ll 

·-

Clock Clear J, K Clock Clear J, K, Preset,(Note 6) 

Clear None Clock, J, K __ Clock Preset J, K, Clear,(Note 6) 

J Clear Clock, K __ Clear None Clock, Preset, J, K,(Note 6) 

Kt Q Clock, Clear, J Preset None Clock, Clear, J, K 

touration of this test should not exceed 1 second. ~ Clear Clock, K Preset 

th 
SEE -= 

TEST 
TABLE 

~h-

K Preset 
Fig. 125. 

Clock, Clear, J 

1. Preset is not applicable to 9H73/54H73, 74H73; 
9H103/54H103, 74H103. 

2. Ice is measured (simultaneously for both flip-flops) for the 
following conditions: 

J = K = Clock = Clear= Gnd. 
Preset (when applicable) = 4.5 V. 

b. For 9H73/54H73, 74H73 and 9H103/54H103, 74H103. 
J =Clear= 4.5 V, K = Gnd, and apply momentary 4.5 V, 
then Gnd, to Clock. For 9H76/54H76, 74H76; 9H78/54H78, 
74H78.; 9H108/54H108, 74H108: J = K =Clock= 
Preset= Gnd, and.Clear = 4.5 V. 

3. Each flip-flop is tested separately except where Note 4 is 
referenced. 

4. Apply the same conditions to both flip-flops when testing the 

9H108/54H108, 74H108. 

TEST TABLES 

9H103/54H103, 74H103 

Apply V1N ----,-Apply 

(Test l1Hl Apply GND 4.5 v 

Clock Clear, J, K None 

Cleart Q, J, K Clock 

J Clock Clear, K 
.. 

K Clock, Clear J 

Fig. 126. 

Vee 

PRESET 

Q 
(See Note 2) 

I 
I 
I 

~ 

+ 'os 

~--

Apply V1N 
(Test l1Hl 

Clock 

Clock 

Cleart 

Presett 

J 

K 

9H106/54H106, 74H106 
9H108/54H108, 74H108 

Apply GND Apply 4.5 V 

Clear, J, K Preset,(Note 4) 
Preset, J, K Clear,(Note 4) 

Q,J, K Preset, Clock(Note 4) 

Q,J, K Clear, Clock 

Clock, Preset Clear, K 

Clock, Clear Preset, J 

touration of this test should not exceed 1 second. 

1. Each output is tested separately. 
2. Test circuit shows setup for testing a. When testing 6., 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 

INPUT 
2.4 v 
q 

I 
I 
I 

I 

Vee OUTPUT 

PULSE 
GENERATOR--~~~~~~
(See Note 1) r GATE OR 

INVERTER 
UNDER 
TEST i ::: 

I --...--.. 
I 
I 
I 

CL* 

T 
'"CL includes probe and jig capacitance. ~ -= (See Note 3) 

TEST CIRCUIT FOR 9N00/5400, 7400; 9N02/5402, 7402; 9N04/5404, 7404; 9N10/5410, 7410; 9N20/5420, 7420; 
9N30/5430, 7430; 9N40/5440, 7440; 9N50/5450, 7450; 9N51/5451, 7451; 9N53/5453, 7453 and 9N54/5454, 7454 

INPUT 2.4 v OUTPUT Vee= 5 v 
9 
l RL L __ PULSE 

GENERATORl--4 ......... ~~~~--1 
CL* 

GATE OR I 15-pF 
INVERTER 

(See Note 1) 

":" UNDER ":" 
TEST 

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

-.I. t1 14- ~ to ~ 

: l-2-.7-V-----2-.7-V-?XJ_ t -
I 1.5 v 1.5 v I 

0.7 v "" tp ---- 0.7 v 
I I --------- 0 

I I 
I 

- - - - - - Vgen 

INPUT 

---..I tpH L j.- ---.J tp LH j..--

-------- 1 I VoH 

~-5v ________ 1.s_v/_ ____ VoL OUTPUT 

VOLTAGE WAVEFORMS 

NOTES: 
1. The generator has the following characteristics: Vgen = 3.5 V, to= 5 ns, t1 = 10 ns, tp = 0.5 µs, 

PAR= 1 MHz, Zout::::: 50fi. 

2. Propagation Delay = 
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 9N50/5450, 7450 through 
9N54/5454, 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. 

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

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

INPUT Vee= 5 v 

PULSE 
GENERATORi------__. 

(See Note 1) 

2.4 v 

,--------- ----, .. -1---r-- ... , 
·-L-1 h 
1 

I ___ ,,/I 
I I : 

I 

OUTPUT 

EXPANDER 
UNDER 
TEST 

*CL includes probe and jig capacitance. 

TEST CIRCUIT 

~ t 1 f-- -j to 1--
: 1--~~~~~~~-I I - - - - - - Vgen 

I 1.5 v 1.5 v I 
0.7 v tp 0.7 v ¥2.7V 2.7V~-, -

INPUT---~ I I ----------0 
I I 

I 
--I tPHL I--- __.j tpLH I--

OUTPUT-~~~~~~~~~~~~~~~~~~~-~~-~~~-::: 

VOLTAGE WAVEFORMS 

NOTES: 
1. The generator has the following characteristics: V gen= 3.5 V, to= 5 ns, t1 = 10 ns, tp = 0.5 µs, 

PRR = 1 MHz, Zout ~ 50S1. 

2. Propagation Delay = 

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

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee= 5 v o--·-.-------------. 
0.8 v 

*CL includes probe and jig capacitance. 

9N70/5470, 7470 TEST CIRCUIT 

Vee= 5 v 0---------------. 

(See Note 21 

~ 

TEST TEST 
OUTPUT o--e--t---~ 

,__ _____ -QOUTPUT 

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. 

NOTE: 

-j'oi- I Vgen 
2.7V 11.5 V 

CLEAR INPUT I I O 7 V I 
1 

·
5 

V 
PULSE GENERATOR I '--· ____ __, I- _______ - - - - - - o 

PRESET INPUT 
PULSE GENERATOR 

0 OUTPUT 

0 OUTPUT 

r----'plclear)--<>l --jtor- ~Vgen 
: 2.7 v '- i 1.5 v 1.5 v : T\ 0.1 v . I ___ 0 

--..; IPHL I+-· ~ lp(preset)---! 
I ...., IPLH 1-------- VoH 
I I I 

I 1.5 v 

'-----------+--'-- - - - - - - -- - - VOL 
IPLH 14-- ~ IPHL 1--

y,r.5-V-------+-:-'\: v- - - - - - - VoH 

----· I . voL 

VOLTAGE WAVEFORMS 

3. Clear or preset input pulse characteristics: V gen = 3.5 V, to = 5 ns, tp = 25 ns for the 
9N70/5470, 7470 and tp = 30 ns for 9N74/5474, 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= 5 v 

CLOCK PULSE 

1' 

TEST 
OUTPUT 

CL* 

= 

I 
I 
I 
I 

SEE TEST 
TABLE 

~\ 

Q a 

-, 
I 
I 
I 
I 

TEST 
OUTPUT 

*CL includes probe and jig capacitance. 

TEST CIRCUIT 

CLOCK 
PULSE 

GENERATOR 

I --i tsetup r-
Vgen 

l NPU~~~ v~t1.5~. -----------
PULSE 0.7 V 

GENERATOR I I I 0 
_..J tot+- I 

L..- thold ~ ------"4----·-f--- - - - - -
I 

INPUT B : 
PULSE 

GENERATOR: 

QORQ 
OUTPUT 

I 

2.7 V I 

VOLTAGE WAVEFORMS 

Vgen 

0 

TEST TABLE 

Test Test Input Input Apply 2.4 V GND 
No. A B 

1 tsetup at J* J* None J1,J2,K1,K2 K* 

2 thold at J1, J2 None J1,J2 K1,K2 J* and K* 

3 tsetup at K* K* None J1, J2, K1, K2 J* 

4 thold at K1, K2 None K1, K2 J1,J2 J* and K* 

NOTES: 
1. Clock pulse (see note 3), input A, and input Bare used to 

measure tsetup and thold· 

2. Clock frequency, tPLH and tpHL (from clock to output) are 
measured in the toggle mode. Hold J = K = high level per truth 
table and apply clock pulse (see note 3). 

3. Clock pulse characteristics: Vgen = 3.5 V, t1 = 10 ns, tp = 20 ns, 
and PRR = 1 MHz. When testing fmax• vary PRR. 

4. Input pulse characteristics: V gen = 3.5 V, to = 5 ns. 

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

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee= 5 v 

TEST 
OUTPUT 

CLOCK 
INPUT PULSE 

(See Notes 1 and 2) 

CLOCK PULSE 

Q 

TEST CIRCUIT 

TEST 
OUTPUT 

*CL includes probe and jig capacitance. 

_Jtol.- . 
-----... +-1-------- Vgen 

2.1 v I 
1.5 v 1.5 v 

I t __i 0.7 V 
I+-- p(clock)----, 
I I------- 0 

1 MINIMUM I 
j tsetup -., 

I 
----------t-1 --- --- - - VoH 

I ~ QORQOUTPUT I 1.5 v 
re-tPHL ---l 
I I-·--- Vol 

1 

QOROOUTPUT 

I _J ,.----- VoH 
jtPLH--'V.I 

I /1.5V 

-----Vol 

VOLTAGE WAVEFORMS 

NOTES: 

1. Clock, J, and K input pulse characteristics: Vgen = 3.5 V, to= 10 ns, t1 = 10 ns, tp = 20 ns, and 
PAR= 1 MHz. When testing fmax• vary PAR. 

2. For 9N72/5472, 7472, J = J1 · J2 · J3; and K = K 1 · K2 · K3. 
3. Gated inputs(shown with dotted lines) are for the 9N72/5472, 7472 only. The 9N73/5473, 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) 

v cc = 5 v 0---------------------i 

CLEAR 
INPUT u--+-----u 

TEST 
OUTPUT 

Q 

L __ _ 

2.4 v 

-, 
I 
I 
I 
I 

____ _J 

TEST CIRCUIT 

-OPRESET 
INPUT 

TEST 
OUTPUT 

*CL includes probe and jig capacitance 

[to!-- -1t1!4--~~~~~~~~~~~--
2.1 v I ;f2.7 v 

CLEAR INPUT 1·5 V I. I 1.5 V 
: ..... o_._1_v ____ o_.1_v_ I - __ _ _ _ _ _ _ _ _ 

0 

Vgen 

PRESET INPUT 
(9N72/5472, 7472; 
9N76/5476, 7476) 

Q OUTPUT 

i----- tp(clear) •I ---I to !"- --.I t1 t+-

I 2.7-.:~ II ~I ;,-, V V~en 
I 1 5 v I I 1.5 v 
: · 

1
0.1 v o.7 v ~ __ 

0 
--i tpH L t4-- ~-- tp(preset) ---, 

J ~ tp~H v.: VoH 

i 1.5)\ ..... ________ _...,: _z,:__v - - - - -VoL 
-1 tPHL j.-

~5 ~ - - -- VoH 

~----------------Vol 

-i tPLH r-
Q OUTPUT ___ : __,;<5 V 

VOLTAGE WAVEFORMS 

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

2. Clear or preset inputpulse characteristics: Vee= 3.5 V, to= 5 ns, t1 = 10 ns, 

tp(clear) = tp(preset) = 25 ns, PR R = 1 MHz, and Zout ~ 50n. 
3. Gates inputs (shown with dotted lines) are for the 9N72/5472, 7472 only. 

The 9N73/5473, 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 9N72/5472, 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) 

Vee= 5 v 

TEST 
OUTPUT 

DINPUT CLOCK 
(See Note 2) PULSE 

D CLOCK 
"-----aCLEAR PRESETn----

Q 

TEST 
OUTPUT 

*CL includes probe and jib capacitance 

CLOCK 
INPUT 

D INPUT (PULSE A) 
(See Note 2) 

TEST CIRCUIT 

Vgen 

0 

Vgen 

0 

tp ----~ .-.---Vgen 
2.7 V I I I 2.7 V D INPUT (PULSE 8) 

(See Note 2) 

QOUTPUT 

I I 1.5 V 

I : o.7 v o.7 v, : 
I : !"'I-----------, ,-
; --: to~ ____ ~t~- _ 

L_____.PHL ~~·5_v ____________ _ 

0 

I I I 

Q OUTPUT 

1..----tPLH -·v-----------------
i ; :_s:_ _______ Vol 

VOLTAGE WAVEFORMS 

NOTES: 

1. Clock input pulse has the following characteristics: V gen = 3.5 V, to = 10 ns, t1 = 10 ns, tp = 30 ns, and 
PRR = 1 MHz. When testing fmax• vary PRR. 

2. D input(pulseA) hasthefollowingcharacteristics: Vgen=3.5V,to= 10ns,t1=10ns, 
tsetup = 20 ns, tp = 60 ns, and PRR is 50% of the clock PRR. D input (pulse 8) has the following 

characteristics: Vgen = 3.5 V, to= 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 

6-31 

I 



FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

2.4 v 

PULSE 
GENERATOR 

(See Note 1) 

-= 

CT OUTPUT Vee 

Vee r- --------------.., 
I 

11 10 9 

TEST 
PER 

Q 

TRUTH 
TABLE "I:' CL* 

Q 
-= LOAD CIRCUIT 1 I 

~---- ------- --- - ___ .,. 

r- -------------- --..., 

-= 
1 LOAD CIRCUIT 2 : 
: (Same as 1) 1 
..._ __________ ---- ----~ 

*CL includes probe and jig capacitance 

TEST CIRCUIT 

INPUT PULSE 

( 
B INPUT; INVERT ) 1 - - - - - - - - - -• 

FORA1/A21NPUTS 
11
-- - -- - - - -:1 

I~ .... I 

OUTPUT Q 

OUTPUTQ 

NOTE: 

I I I t : 
1 

: 

--I : 14--- t1 P ~ ,.__ to 
I 11 I I 
• 1 • 

I 

I tPLH ;..__._.., ,_________________ v 

___ .: __ .,[ ~ ~5~ ----- -- - - -v:: 
I 

--~·- ----------Q15v 
I I ""· -------------

- \foL 

. tPHL 0 

VOLTAGE WAVEFORMS 

1. The pulse generator has the following characteristics: Vgen = 3.5 V, to= 5 ns, 
t1 = 10 ns, tp .::::::_ 50 ns, PAR= 1 MHz, and Zout;:::: 50!1. 

Fig. H 9N121/54121, 74121 SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

PULSE 
GENERATOR 

(See Note 1) 

INPUT 

NOTE: 

Vee 

11 10 9 

OUTPUT Vee 

r- ------ ------------., 
I I 
I I 
I 
I 
I 

Q t---~~~~--9------1K 
I 

: ':I::' CL* -=:-

: -=:- LOAD Cl RCUIT 1 : 
---------- ---- -----~ 

Qt-------. 

r- -------------- - -- -, 
1 LOAD CIRCUIT 2 1 

1 (Same as 1) : 

L----------------~ 

*CL includes probe and jig capacitance 

TEST CIRCUIT 

INPUT~----Vgen 
2.7 v 2.7 v 1.5 \I 

07V ----------
• I 0.7V 

~ ~ 0 
I th old ' 

OUTPUT Q 

OUTPUTQ 

VOLTAGE WAVEFORMS 

1. The pulse generator has the following characteristics: V gen = 3.5 V, to= 5 ns, 

t 1 = 10 ns, tp = 50 ns, PAR= 1 MHz, and Zout::::: 50.Q. 

Fig. I tp(out) (internal/minimum), thold 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

INPUT 

OUTPUT 

NOTE: 

PULSE 
GENERATOR 

(See Note 1 I 

10% 

INPUT Vee= 5 v 

*CL includes probe and jig capacitance 

TEST CIRCUIT 

r--- < 10 ns ----\ t-- · 10 m 

I I I 
,,.1 ---------iL -1- - ----- - - - - 3.5 v 

90% 90% I 

----- lpw ----

I 
I 
I 

10% 

I I 
------J IPH L I+-- --I Ip L H 1-----

1 : 

I 1 voH 

\_.5_v _________ 1_' I __ ---- Voe 

VOLTAGE WAVEFORMS 

1. The generator has the following characteristics: tpw = 0.5 µs, PAR= 1 MHz, Zout;::::; 50!1. 

NOTE: 

INPUT 

PULSE 
GENERATOR 

(See Note 11 

----i 
I 
I 
I 
I 

10% 

Fig. J PROPAGATION DELAY TIMES 

INPUT Vee 0. 5 v 

.>------1>------o OUTPUT 

1 CL*= 15 pF 

TEST CIRCUIT 
*CL includes probe and jig capacitance. 

r--- S 10 ns ----\ t-- S 10 ns 

I I I 
;,.I ---------.;L-1----------- 3.5V 

90% 

1PLH i 
I 

90% I 
I 
I 
I 

10% 
11-----------~ov 

I 
--I 

OUTPUT _______ _,/>V 
VOLTAGE WAVEFORMS 

1. The generator has the following characteristics: tpw = 0.5 µs, PAR= 1 MHz, Zout;::::; 50!1. 

Fig. K PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

INPUT 2.4 v Vee OUTPUT 

PULSE 
GENERATOR 

(See Note 1) 

INPUT 

s 10 ns ---41 
I 
I 
I 
I 
I 
I 
I 
I 

10% 

r-
1 
I 
I 
I 
I 
I 

lJ 
1-
1 -

-----, 
RL = 400.s1 

I LOAD CIRCUIT FOR 

L ~~/~0~7~8- J 

r- ----, 
I RL = 400.s1 I 
I I 
I I 
I I 
I I : rl·" 15pF 

1 
I -=- I 
I I 
ILOAD CIRCUIT FORI 

L ~~~o.:: 1~0:_ J 

*CL includes probe and jig capacitance. 

TEST CIRCUIT 

14--- --J 14-- s 10 ns 
I I I 
I I I 1
u--------i--l-------------3.5V 

90% 90% I 

tp_LH '4----
1 
I 

I 
I 
I 
l\,,,,,;1_.0_% __________ 0 v 

tPHL r-
1 

I 

OUTPU-T--------------J~5V 
I __ - - - ----- VoH 

~~·s_v ______________ _ 
Vol 

VOLTAGE WAVEFORMS 

NOTE: 
1. The generator has the following characteristics: tpw = 0.5 µs, PRR = 1 MHz, Zout ~ 50.s1. 

Fig. L PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

NOTE: 

INPUT 

PULSE 
GENERATOR 

(See Note 1) 

INPUT 2.4 v Vee OUTPUT 

TEST CIRCUIT 

*CL includes probe and jig capacitance 

:- s 10 ns ------: J-- s 10 ns 
.-9-0%-. -------9-o<Y<-..... - - I - - - - - - - - - - - - 3 v 

10% 

I 
I 
I 
,.._1 .... 0_% __________ 0 v 

IPHL t--- IPLH ~ 

_O_U_T-PU-T-------~-5-V----------'~rS-~--------------_-_::~ 
VOLTAGE WAVEFORMS 

1. The pulse generator has the following characteristics: tpw = 0.5 µs, PAR= 1 MHz, Zout::::: 50!1. 

INPUT 

OUTPUT 

NOTE: 

Fig. M PROPAGATION DELAY TIMES 

INPUT 2.4 v OUTPUT Vee~sv 

PULSE 
GENERATOR t---e---------1 

(See Note 1) 

i 
I 

*CL includes probe and jig capacitance. 

TEST CIRCUIT 

t- S 10 ns --+j J-s5 ns 

.,.I --------.;

1---l------------ 3.5V 
Z7V 2~V I 

I 
I 
I 

0.7 v --------ov 
-i IPHL I- IPLH 1-

1 I 

'\[_ 

1

' I VoH 

~-5-v--------1-5.,f · -----Voe 

VOLTAGE WAVEFORMS 

1. The generator has the following characteristics: tpw = 0.5 µs, PAR= 1 MHz, Zout::::: 50!1. 

Fig. N PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

INPUT 

PULSE 

(See Note 1) ,..., 

2.4 v 

>----1--4 ....... 

Vee 

GENERATOR ---------1------+-------1 
(See Note 2) 

...... 

*CL includes probe and jig capacitance. 

TEST Cl RCUIT 

I I --.., j+- ~ 10 ns 

I ,--------------4V 
90% I 

I INPUT 10% 1 .5 v 1 .5 v 10% 
----~ '4--- tpw(clock) _..,.ti-iii;;. ___ _, I 

__J I tPHL _1 
ltPLH!+-~-----------,;,,,,,;,,;,-._. =!- - - - - - - --

-------J~5 V '\k.:_1._5_v ____ _ Q OR Q OUTPUT 

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. 

ov 
VoH 

2. The pulse generator has the following characteristics: tpw(clock) = 250 ns, PRR = 1 MHz, Zout ~ 50n.. 

Fig. 0 PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee 
2.4 v 

(See Note 1) 

J INPUT o---t----t---'"""' 

CLOCK o-------+----------i CLOCK 
INPUT 

*CL includes probe and jig capacitance 

TEST CIRCUIT 

~ 10 ns _.I 1..-
1 ----------- 4 v 
I 90% 
I 

I I '----.J- - - -- - - - - ---- 0 v 
1'4'"tpw(clock)+I 

I --+i 1'4--trelease(L) OR tsetup(H) (See Notes 3 and 4) 

I I I 
I I I 

-------------4 v 

J INPUT 1.5 V I 
I--- ~ 100 ns ---.:•-tpw(clear)-+I 

I I 
I I 
I I 

CLEAR \I 1.5 v 1<5 v 
INPUT \ t 1 

---------------ov 

\ ___ /_:: 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - VoH 

OUTPUT A 
(See Note 3) 

~---------------------------------------~Vol 

OUTPUTS I 
(See Note 4) _ ___, 

NOTES: 

\ ___ / 
VOLTAGE WAVEFORMS 

1. Test circuit shown is for the 9N105/54105, 74105. When testing 9N104/54104, 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: PAR= 1 MHz, tpw(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, trelease(L) ~ 10 ns; 9N105/54105, 74105, trelease(L) ~ 1 ns. 

4. Output Bis valid for: 9N104/54104, 74104, tsetup(H) 2 35 ns; 9N105/54105, 74105, tsetup(H) 2 10 ns. 

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

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

NOTE: 

NOTE: 

CLOCK 
INPUT 

OUTPUT Vee 

FROM ~L=400!1 
OUTPUT 
UNDER 

TEST '1' CL* .,,. 

*CL includes probe and jig capacitance. 

LOAD FOR OUTPUT UNDER TEST 

103 

r- 5 10 ns --J l4"- 5 10 ns 

----------..r--~ -- ---· ------3.5 v 
903 903 I 

I 
I 
I 103 

... 1 ---- lpwlclockl ----
1 
""-------ov 

~' lhold 1<t-- I 
I I 

: !setup -- _ ~ ____________ -!- ___________ --
3

.
5 

V 

: : : J INPUT 

I 
I 
I 
I 

I INPUTS I 
,....._ENABLED ---I 

I 

I 
'--------~1-------~ov 

I 
I 
I 

---1 IPLH :---- VoH 

Q OR 0 OUTPUT : _V 
---------------------;.!_,7-_

1

~~-- -- - -- VoL 

0 OR QOUTPUT 

I 
I 

-..ltPHL~ 
I 

VOLTAGE WAVEFORMS~~--------::: 
1. Both input pulses are supplied by generators with the following characteristics: 

PAR= 1 MHz, Zout;:::: 50.Q. Clock duty cycle= 50%. 

CLOCK 
INPUT 

FROM 
OUTPUT 
UNDER 
TEST 

Fig.a 

OUTPUT Vee 

*CL includes probe and jig capacitance. 

LOAD FOR OUTPUT UNDER TEST 

I 

k-<;10ns -..I !--S10ns 
: I I 
"""90"°"3,...--------..,.,90'"'"3,.,:I- - T - - - - -- - 3.5 v 

I 
I 
I 

103 103 I 
1
-----lpw(clock) OV 

I..-- 'hold ----1 I 
!setup~ l- : I ''l ~,-----1---------m J INPUT 

-------'· . I o v 
I 
I 
I 
~ IPLH r-- VoH 

_a_o_R_O_o_u_T_P_u_T _______________ .... !_,f ,~ ----- 'oc 

I 
I 
I 

--ltPHL 14--

~~--- - - ,oe 

VoL 

0 OR Q OUTPUT 

VOLTAGE WAVEFORMS 

1. Both input pulses are supplied by generators with the following characteristics: PR R = 1 MHz, 

Zout ;:::: 50.Q, clock duty cycle = 50%. 
Fig. R 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

INPUT Vee= 5 v OUTPUT 

PULSE 1: A' ..--~----- l---+-----1 GENERATOR1----<.,.__ ____ _,_, 

(See Note 1) 
50n. 

*CL includes probe and jig capacitance 

TEST CIRCUIT 

l~-to 
I I 

lr-9-0_% _____ 9_0_o/c_o -i - I - - - - - - - - - - V gen 
INPUT 1.5 V 1.5 V I 

10% I tp I 10% 
1----------------1 !'--------- 0 
I I 

I : 
J--~--tPHL 1---1 tPLH 
I I 1 I 

(S1 ~~:--~-~-!-n_A_)-------.!-t:·5V i 15Vl ______ ::: 
1-f-tPLH 

(S1 i~~_!s_~_~_:_n_B_) _______ i_lr1-.5-V------+1-1-.-5-Vt- - - - - -VoH 
1---1 Vol 

tPHL 

VOLTAGE WAVEFORMS 

NOTES: 
1. The generator has the following characteristics: V gen = 3.0 V, t9 = t1 _::;;_ 15 ns 

tp = 0.5 µs, PRR = 1 MHz, Zout ~ 50.rl. 

tpH L + tPLH 
2. Propagation Delay = 

2 

3. Each gate tested separately. 

Fig. S 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS 

NOTES: 

INPUT 2.4 V Vee 

r_: GATE OR 
PULSE ~ INVERTER 

GENERATO.Ri----e------t UNDER 
(See Note 1) r- TEST 

•- (See Note 2) .-- -------
~ 

OUTPUT 

TEST CIRCUIT 

_J t1 :..--- --: to~ 
I --~-----

INPUT I 90% 90% I 
I I 

10% 10% 

I 
INVERTING I 

OUTPUTS I I 

V1H 

V1L 

VoH 

(See Note 3) I 
-+I 

-r----VoL 
tPHL tPLH r----+j 

I I 

NON-I NVE RTI NG 
I 
I I 

OUTPUTS I I (See Note 3) 
I I 

~ 
I Vout(Ol 

tPLH ---+! tPHL 

VOLTAGE WAVEFORMS 

1 The pulse generator has the following characteristics: Vi H = 3 V, V1 L = 0 V, t1 =to= 7 ns, PAR= 1 MHz, 
duty cycle= 50%, and ZouT:::; 50f2. 

2 Input conditions 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 9H00/54HOO, 74HOO; 

9H01/54H01, 74H01; 9H04/54H04, 74H04; 9H05/54H05, 74H05; 9H10/54H 10, 74H1 O; 9H11/54H11, 74H 11; 
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 Vis applied to all unused inputs of that AND section of the 
9H50/54H50, 74H50; 9H51/54H51, 74H51; 9H52/54H52, 74H52; 9H53/54H53, 74H53; 9H54/54H54, 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 CL 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) 

NOTES: 

INPUT 2.4 v Vee= 5 v OUTPUT 

-----,r-
11 

*CIRCUIT 11 

-----, 
I 
I 

PULSE 
GENERATOR~.._----------11----1--L 

11 

11 
I 
I 
I 

11 I 
II LOAD I 
I CIRCUIT 

I 1 CL I 
J I T 25 pF I 

--- L-t~:'.: ~te ~--- j 
OPEN ~ 

Cx 

(See Note 1) 

+ 
TEST Cl RCUI T 

I 
--t to ,..._ 

i--------~~-t-------- V1H 
INPUT 90% 90% I 

I 
10% 10% 

--------V1 L 

OUTPUT 

----VoH 

1.5 ~ .... ____ __,. __ ;~ ~ H 

tPHL ..__ tPLH 14-

VOLTAGE WAVEFORMS 

1 The generator has the following characteristics: Vi H = 3 V, v 1 L = 0 V, to= t 1 = 7 ns, duty cycle= 50%, PRR = 1 MHz ZouT:::::: 50r2. 
2 CL includes probe and jig capacitance 
3 Cx includes jig capacitance. 

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

Fig. U PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

INPUT Vee OUTPUT 
2.4 v 

- -------1 

PULSE 
GENERATOR t-11~-----+--~ 

(See Note 1) 

I I 
I I CL 

I I I 25 pF (See Note 2) 

_J L LOAD CIRCUIT 
---------

*9H52/54H52, 74H52 

TEST CIRCUIT 

INPUT 

t1 ~ --J to 1....--
1 I I ·-------•--1------ V1H 

90% 90% I 
1.5 V I 

10% 10% 
·------- V1 L 

OUTPUT j.5V 
---------· I 

tPLH I+-

1.5i"---voH 
I Vol 

tPHL t4-

VOLTAGE WAVEFORMS 

NOTES: 

I 
I 
I 
I 
I 
I 
I 
I 

J 

1 The generator has the following characteristics: Vi H = 3 V, Vi L = 0 V, to= t 1 = 7 ns, duty cycle= 50%, PRR = 1 MHz, VouT::::: 50.0.. 
2 CL includes probe and jig capacitance. 
3 Cx includes jig capacitance. 

Fig. V PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee = 5 v , _________________ _ 

r-----------, 
RL CLOCK PULSE 

,------------, 
I RL I 

I __ """',,..,..--+-•(See Notes 1, 2, 

I 28on I 1 and 3) 

I I 
I I 

280!1 I 
I 
I 

I (See Note 5) 25 pF T CL : 

t: __ .!:_O~~l~C~I~ ~ _J 

I 
I 
I 
I 
I 
I 
I 
I 

:cLT 25 pF (See Note 5) : 

L-~ LOAD ~l~C~ll_ _ _::j 

NOTES: 

TEST 
OUTPUT 

CLOCK 
INPUT PULSE 
(See Note 1) 

J ORK INPUT 
(See Note 1) 

QOR Q OUTPUT 

Q OUTPUT 

I 
I I J 
L---- CLEAR 

Q 

K 
PRESET 

0: 

L _______ _J 

TEST Cl RCUIT 

--Jto~ 

TEST 
OUTPUT 

-----'---+--------- V1H 
90% I 

L.-- tp(clock) 

--j tsetup (0) 

1-'tsetup(1) 
-----,: lr--

1 .5 v ~ -1- 1 .5 v 
v 

_ _J\_ - -

I 
10% 

- - - - - - - - V1H 

- - - -- - V1L 
VoH 

I 

tPLHY.~ 
/1.5V 

-------------- - - ----- Vol 

VOLTAGE WAVEFORMS 

When testing tpH Land tPLH (all types), the clock input pulse characteristics are: Vi H = 3 V, V1 L = O V, t1 =to= 7 ns, 
tp(clock) = 20 ns, and PAR= 1 MHz. When testing 9H71/54H71, 74H71; 9H72/54H72, 74H72; 9H73/54H73, 74H73; 
9H76/54H76, 74H76 and 9H78/54H78, 74H78 all J and K inputs are at 2.4 V. When testing 9H101/54H101, 74H101; 
9H 102/54H 102, 74H 102; 9H 103/54H 103, 74H 103; 9H106/54H 106, 74H 106 and 9H108/54H 108, 74H 108 conditions 
are established to ensure that minimum setup times are verified. 

2 When testing fclock of 9H71/54H71, 74H71; 9H72/54H72, 74H72; 9H73/54H73, 74H73; 9H76/54H76, 74H76 and 
9H78/54H78, 74H78, the clock input characteristics are: Vi H = 3 V, v 1 L = 0 V, t1 =to= 3 ns, tp(clock) = 12 ns, and 
PAR= 25 MHz. All J and K inputs are at 2.4 V. 

3 When testing fclock of 9H101/54H101, 74H101; 9H102/54H102, 74H102; 9H103/54H103, 74H103; 9H106/54H106, 
74H106 and 9H108/54H108, 74H018, the clock input characteristics are: V1 H = 3 V, V1 L = 0, t1 =to= 3 ns, 
tp(clock) = 10 ns and PAR= 40 MHz. All J and K inputs are at 2.4 V. 

4 See applicable circuit type for actual J and K input configuration and presence of preset or clear functions. 
5 CL includes probe and jig capacitance. 

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

PARAMETER MEASUREMENT U\IFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee= 5 v rP------------------

1------------, 
I 
I RL 
I 2aon 
I 

I c I 
I (See Note 4) 25 pF T L 
I I 
L-=- _L~AE ~ R~U~T _ _:= _ _J 

TEST 
OUTPUT 

CLEAR o
INPUT 

(See Note 3) 
2.4 v 

L _______ _J 

TEST Cl RCUI T 

90% 
CLEAR INPUT 

(See Note 3) 
1 10% 10% I 

I RL 
I 280.n 

I 

TEST 
OUTPUT 

--o PRESET 
INPUT 

VtH 

I -1------------------ V1L 

NOTES: 

PRESET INPUT 
(See Note 3) 

Q OUTPUT 

Q OUTPUT 

... 1 .. ~-- tp(clear) ---<•..ii --l to I'-- ~ t1 r--
------------------------------""'I I I I I 90% I I 

: 1.5 V I I 10% 10% I 

I I -+---- Vtl 
_.,j tpH L ~ I. tp(preset)-----.l 

I -j 'PLH V' ' VoH 

: ~""·5-v---------11-/~5:_ _______ VoL 

-., tPLH t4"- --i tpH L j4"-____ : _;c '\~~------ ::: 
VOLTAGE WAVEFORMS 

1 Clear or Preset inputs dominate regardless of the state of Clock or J-K inputs. 
2 Clear or Preset input pulse characteristics: V1H = 3 V, Vi L = 0 V, t1 =to= 7 ns, tp(clear) = tp(preset) = 16 ns, and PRR = 1 MHz. 
3 See applicable circuit type for actual J and K input configuration and presence of Preset or Clear functions. 
4 CL includes probe and jig capacitance. 

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

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee= 5 v n--------------------------------. 
RL = 280n RL = 280n 

PRESET 
INPUT 

TEST 
OUTPUT 

(See Note 2) 

~ 
T CL= 25 pF 

-=- (See Note 3) 

D 
0--------11---~~PRESET 

CLOCK CLEAR 
CLE AR 1"--'--,__..J'i I Np UT 

Q 

TEST CIRCUIT 

TEST 
OUTPUT 

-j ~.,-;; 7 ns 
I 3V 

90% I j 
CLEAR INPUT 1.5 V 1141•~'""'::1::0_0-Yo~-t-pw-(c-le-a-r)---------~ ~ ~ -J - - )- .; Jn;- - - - - - - - - 0 V 

I ii' E3V I 90% I 
PRESET INPUT I 

I 1.5 V I 1.5 V 

Q OUTPUT 

OOUTPUT 

I I I 10% I 
1 1 1---ov 

j tPHL :---- I. tpw(preset)~ 
I 1 tPLH y 

I 
I 
I 
I 
I 

1.5, ! / 1.5V 

---------~,-- ----------VoL 

--.i tpH L l--
'Z5~----- -VoH 

''---------voL 

~ tPLH r--

----1_._5 I 
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 the state of Clock or D inputs. 
3 CL 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= 5 v 

DINPUT CLOCK 
RL = 280.n (See Note 2) PULSE 

D CLOCK 
PRESET CLEAR 

':'" 
Q Q 

TEST 
OUTPUT 

TEST CIRCUIT 

14-- 14-' < 7 ns 

RL = 280.rl 

TEST 
OUTPUT 

"'I ____ _,_-t---- ---- ----- -3V 

CLOCK INPUT I 
I 

10% I I 10% ______ _. j tpw(clock)-.., ·------------------- 0 V 

;1 --: i+-< 7 ns 

D INPUT (PULSE A) 
(See Note 2) 1 O% 

90% --:-------------3V 

1.5 v I 
10% ----1---tpw------

-----'L-.1 ~tsetup ·------------------ 0 v 
j i---thold 

-----------~ 
D INPUT (PULSE Bl 

(See Note 2) 

90% 
I I 

tpw-----....i 
I 90% 

1.5 v I 

·----------- 3 v 

10% 10% I 
I!'" ---------..111,--1- - - - -- - -
'4-- < 7 ns < 7 ns ---..i !.--

-OV 
I I 
I I 
I _J 
I r------------------------------VoH 
I+- tPLH --i/ 

Q OUTPUT--------~! ______ ;~ v __ - -
I 

QOUTPUT 

NOTES: 

I 

I 
I 

~ 
VOLTAGE WAVEFORMS 

-------Vol 
- - -- ---VoH 

1 Clock input pulse has the following characteristics: tpw(clock) = 20 ns and PAR= 1 MHz. When testing fclock• vary PAR. 
2 D input (pulse A) has the following characteristics: tsetup = 10 ns, tpw = 60 ns, and PAR is 50% of the clock PAR. D input 

(pulse B) has the following characteristics: tho Id= 0 ns, tpw = 60 ns, and PR R is 50% of the clock PR R. 
3 CL includes probe and jig capacitance. 

Fig. Z SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA) 

6-47 

I 



FAIRCHILD SERIES TTL/SSI 

PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 

Vee= 5 v 

RL = 280D 

-=-

TEST 
OUTPUT 

CLOCK INPUT 

10% 

DINPUT CLOCK R1,.. = 280D (See Note 2) PULSE 

D CLOCK 
PRESET CLEAR 

-=-
Q Q 

TEST 
OUTPUT 

TEST Cl RCUIT 

I 

l+--
1 

-i 
I 

:+-- tpw(clock) 

14- ~ 7 ns 

+-- - - - -- --- --- -- ----- 3 v 
I 
I 
I 

10% 

-ltsetup i.--
----.,. I I It'---------------- 3 V 

D INPUT (PULSE A) 
(See Note 2) · 

90% ~l~~-~1---tpw~-----1 
I I I 
I 1.5 VI I 
I I 10% I 

90% 

11 O% + - - - - - - - - - - - - - - - - - 0 v 
~ 7 ns -1 i+-1 ~ 7 ns -+I 14-

I 1--.i I+-~ 7 ns --+i I+-- ~ 7 ns 

D INPUT (PULSE Bl 
(See Note 2) 

I I -"'"1-------------- 3V 
I I 90% 90% I 
I I I 

10% !_ I I 10% 
""" ------ tpw--------------~1 __,, I ,.__ ____________ ov 

-1th old I+--
________ _.I ________ --------------·--- --- v 

i ~11 1.5V OH Q OUTPUT 

rt--- tp H L --1\. 
I ------------------ voL 
I 

~------------------- VoH 
:- tPLH -j/•I 

/1.5V 

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

Q OUTPUT 

Vol 
VOLTAGE WAVEFORMS 

NOTES: 
1 Clock input pulse has the following characteristics: tpw = 20 ns and PAR= 1 MHz. When testing fclock· vary PRR. 
2 D input (pulse A) has the following characteristics: tsetup = 15 ns, tpw = 60 ns, and PAR is 50% of the clock PAR. D input 

(pulse Bl has the following characteristics: thold = 0 ns, tpw = 60 ns, and PRR is 50% of the clock PRR. 
3 CL 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 
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ex 
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1. Each output is tested separately. 

Fig. BB 

Vee= OPEN 

1. Each output is tested separately. 

Fig. CC 

SWITCHING CHARACTERISTICS 
TEST CIRCUIT AND WAVEFORM FOR 9SOO, 9S04, 9S20, 9S40 AND 9S140 
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15p F for 9SOO, 9S04, 9S20. 
50pF for 9S40, 9S 140. 
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Fig. EE 
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PULSE 
GEN 

f - lMHZ 
tf '°'tr< 2.5ns 
Amp c: 0 to 3V 
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zour 0 50H 

FAIRCHILD SERIES TTL/SSI 

SWITCHING CHARACTERISTICS (cont.) 

TEST CIRCUIT AND WAVEFORM FOR 9S64, 9S65 
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'Include:; e1ll probe ancJ Jill capoc1ta11ce 

Fig. FF 

TYPICAL CHARACTERISTICS 

ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE 
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