@ MOTOROLA

Hex D-Type Flip-Flop
With Common Clear
and Common Clock

ELECTRICALLY TESTED PER:
MIL-M-38510/30106

The 54L.5174 is a high-speed Hex D Flip-Flop. The device is used
primarily as a 6-bit edge-triggered storage register. The information on
the D inputs is transferred to storage during the LOW-to-HIGH clock
transition. The device has a Master Reset to simultaneously clear all
flip-flops. The 'LS174 is fabricated with the Schottky barrier diode
process for high-speed and is completely compatible with all Motorola
TTL families.

+ Edge-Triggered D-Type Inputs

« Buffered Positive Edge-Triggered Clock

* Asynchronous Common Reset

¢ Input Clamp Diodes Limit High-Speed Termination Effects

LOGIC DIAGRAM

Military 54LS174
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AVAILABLE AS:

1) JAN: JM38510/30106BXA
2) SMD: N/A
3)883: 54LS174/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2

THE LETTER “M” APPEARS
BEFORE THE/ON LCC.
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Please note that this logic diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.

PIN ASSIGNMENTS

DIL FLATS LCC BURN-IN
FUNCT. 62003 650-05 756A-02 (COND. A}

MR 1 1 2 GND
Q 2 2 3 OPEN
Dy 3 3 4 Vee
Do 4 4 5 vVee
Qa 5 5 7 OPEN
D3 6 6 8 Vee
Q3 7 7 9 OPEN
GND 8 8 10 GND
CK 8 9 12 vee
Q4 10 10 13 OPEN
Dy " " 14 Ve
Qs 12 12 15 OPEN
Dg 13 13 17 Voo
Dg 14 14 18 veo
Qg 15 15 19 OPEN
Vee 16 16 20 vee

BURN-IN CONDITIONS:
Vee = 5.0 V MIN/G.O V MAX
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54LS174

CONNECTION DIAGRAM
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LOGIC SYMBOL

L]

MR CK
2_laqp D |—2
S Q Dy |4
A ¥ Dy |—S
o | Q3 D3 L
2 1o, Dy —1
B lag D —1

FUNCTIONAL DESCRIPTION

The 'LS174 consists of six edge-triggered D flip-flops with
individual D inputs and Q outputs. The Clock (CK) and Master
Reset (MR) are common to all flip-flops. Each D input's state
is transferred to the corresponding flip-flop’s output following

the LOW-to-HIGH Clock (CK) transition.

A LOW input to the Master Reset (MR) will force all outputs
LOW independent of the Clock or Data inputs. The’LS174 is
useful for applications where the true output only is required
and the Clock and Master Reset are common to all storage
elements.

TRUTH TABLE
inputs Output
MR CLOCK D Q
L X X L
H T H H
H T L L
H L X Qo

H = High Level (steady state)

L = Low Level (steady state)
X = lrrelevant
T < Transition from low to high level

Qq = The level of Q before the indicated steady
state input conditions were established.
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54LS174

ASYNCHRONOUS SWITCHING TEST CIRCUIT

VeC=50V
o
$RL SEENOTE 1
P
s —77
— | l
CL | i
- D CLOCK
MR —J—C MR I
INPUT | Voo
= I GND l
' Q [
' |
TEST
outPuT © !
WAVEFORMS
] tf e =
MR
INPUT 27V
13¥
N — 07V
[we— t p(CLEAR) —a=
13v 13V
CLOCK
INPUT tp(CLOCK) F_ {PHLY ’_{
/ Sk v
QOUTPUT:

NOTES:

1.

2.
3.

Clear input dominates regardless of the state of the clock or
D inputs.

All diodes are 1N3064, or equivalent.

Ciear input pulse characteristics: Vgen = 3.0V, tf <6.0ns,
tr <1518, tp(clear) = 35 ns and PRR < 1.0 MHz.

. CL =50 pF * 10% (including jig and probe capacitance).
. Ry =2.0kQ %5.0%.
. Clock input pulse characteristics: tp(clock) = 25 ns,

Vgen=3.0Vand PAR <1.0 MHz.

Vgen

00V

ooV

VOH

VoL
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54L8174

SYNCHRONOUS SWITCHING TEST CIRCUIT (HIGH-LEVEL DATA)

vVee=50V
o,
$ AL SEE SEE
b4 NOTE 2 NOTE 1
e
A I -
— | I
L | I
R o] CLOCK
MR
INPUT [ Vool !
= | GND
| = I
TEST 5
QUTPUT !
WAVEFORMS
—y %
CLOCK Vgen
INPUT 27V
13V I 13V
v N 0.0V
1 t— — tp(CLOCK) — —%| tfre—
Vgen
27V
13V to 13V
D INPUT ———— ¥ ow 00V
. - ————— Vou
tsetup
13V
QOUTPUT VoL
tPLH2
NOTES:
1. Clock input pulse has the following characteristics:

Vgen=3.0V, t <15 ns, < 8.0 ns, ty(clock) = 30 ns and
PRR < 1.0 MHz. When testing fmax, PRR = (see table),
tp(clock) =20 ns, =1 < 6.0 ns.

D input has the following characteristics:

Vgen=3.0V, ty <15 s, < 6.0 ns, tgetyp = 20 Ns, thg|d = 5.0 ns,

tf=t;<6.0ns.

B w

All diodes are 1N3064, or equivalent.
CL = 50 pF * 10% (including jig and probe capacitance).
RL=2.0kQ +5.0%.
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54LS174

SYNCHRONOUS SWITCHING TEST CIRCUIT (LOW-LEVEL DATA)

Vee=50V
o
$a SEE SEE
b2 NQOTE 2 NOTE 1
Ld Lad ldl il
L J L | L | Lal
T T T 1
—t | !
Cp I l
W | RD CLOCK |
INPUT [ ™ vee| |
= | GND I
Q
| l
TEST
outPuT O !
WAVEFORMS
tf f-——
CLOCK v,
INPUT 27V gen
13V 13V 13V
07V 00V
tf [ tp{cLOC — f f—
DINPUT 27y | Vgen
t 13V
o7y /. 0.0V
l——tHOLD———
tsetup S v
OH
/ 13V
QOuTPUT r—; UPHL2 VoL
VOH
NOTES:

1. Clock input pulse has the following characteristics:
Vgen=3.0V, ty <15 ns, t < 6.0 ns, 1p(clock) = 30 ns and
PRR < 1.0 MHz.
2. D input has the following characteristics:
Vgen=3.0V,ty <15ns, tf <6.0 ns, tgeryp = 20 1S, thold = 5.0 ns,
tp = 25 ns and PRR is 50% of the clock.
. All diodes are 1TN3064, or equivalent.
. CL =50 pF £ 10% (including jig and probe capacitance).
5. RL=2.0kQ *5.0%.

oW
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54LS174

. Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C - §5°C
Static
Parameters: Subgroup 1 Subgroup 2 Subgourp 3
Min Max Min Max Min Max
Voo =45V, lopH=-04mA
VoH I(-)ﬁgﬁlvlnage 25 25 25 V| Vi =20V both inputs,
CK = (See Note 1).
Logical “0" Voo =45V, 1oL =40mA, V=07V
VoL Output Voltage 0.4 04 0.4 v both inputs, CK = (See Note 1).
Vic Input Clamping 15 v vVee = 45V, IN=—18 mA,
Voltage other inputs are open.
Logical “1” Voe=55V.ViH=27V,
hH Input Current 20 20 20 HA other inputs are open.
Logical *1” Vo =55V, ViHH =55V,
IHH Input Current 100 100 100 KA other inputs are open.
Logical “0” Input _ _ R _ _ B Voo =55V, VL =04V,
8 Current (D) 016 04 016 04 016 04 mA ather inputs are open.
Logical 0" (MR) | -015 | -038 | -0.15 | -0.38 { -0.15 | - 0.38 Voo =45V, MR=04V
IL input mA | other inputs are open.
Current (CK) |-016 | -04 |-016 | -04 |-016 | -04 CK=0.4V
Output Short Vee =55V, VIND) =45V,
-1 - - - - - —
los Circuit Current 5 [—100 | =15 | =100 | ~15 | -100 § MA | BE" 45V, CK = (See Note 2).
Power Supply Vee=5.5V, VN = 5.5V both inputs,
lcc Current % 26 26 mA CK = (See Note 2).
Logical “1” _
VIH input Voltage 2.0 2.0 20 v |Vge=45v
Logical “0” _
viL Input Voltage 0.7 0.7 0.7 vV [Vgo=45V
Subgroup 7 Subgroup 8A Subgroup 88 i =
Functional Tests per Truth Table with Voc =45V,
ViNL =04V, and VINH=25 V.
NOTE
S 2.5V min/5.5 V max
1= 0.0V
2.5V min/5.5 V max
2.= - 00V
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54L5174

Symbol Parameter Limits Unit (UnlessTgﬁwcr?:::rgnpeclﬂed)
+25°C + 126°C —-55°C
g;vr';f::tgs: Subgroup 9 Subgroup 10 | Subgroup 11

Min Max Min Max Min Max

Propagation Detay Ve =50V, CL = 50pF,

PHLY | /Data-Output 50 42 5.0 52 5.0 52 ns | BL=20kQ£5.0%
tPHL1 Clear 16 Output 35 - 47 - 47 Vcc =5.0V,CpL=15pF,

P RL=20kQ15.0%.
. Vg =5.0V, C =50 pF,

tpHL2 ,P[;c’paga“on Detay | o | 40 | 50 | 52 | s0 | 52 RL =20k +50%.
t ata-Output — s | — | ar | = | 47 | ™ |vcc=50v.cL=15pF
PHLZ | Clear to Output CC=92.UV, Ly P

RL=20kQ+5.0%.

. Vee =5.0V, C| =50 pF,
|
tppp | FropagatonDelay g | g7 [ 50 [ 47 | 50 | 47 RL = 2.0k Q £ 5.0%.
/Data-Output o ns
tpLH2 Clear to Output — 30 42 - 42 Vec =50V, CL=15pF,
P RL=2.0k 2 +5.0%.

Maximum Clock Ve =5.0V, C = 50 pF,
fMAX Frequency % % 2 MHz RL=20kQ+50%.
NOTES:
1. Voltage measurements are to be made with respect to network ground terminal.
2. RL=2.0kQ+5.0%.
3. fMAX. minimum limit specified is the frequency of the input pulse. The output frequency shall be 1/2 the input frequency.
4, Clock and Reset inputs need to be in the proper configuration for specified output conditions.
5. The limits specified for C| = 15 pF are guaranteed, but not tested.
6. Tests shall be performed in sequence, attributes data only.
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