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@ MOTOROLA

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

ELECTRICALLY TESTED PER:
MIL-M-38510/30107

The 54LS175 is a high-speed Quad D Flip-Flop. The device is useful
for general flip-flop requirements where clock and clear inputs are
common. The information on the D inputs is stored during the
LOW-to-HIGH clock transition. Both true and complemented outputs of
each flip-flop are provided. A Master Reset input resets all flip-flops,
independent of the Clock or D inputs when LOW.

The 'LS175 is fabricated with Schottky barrier diode process for
high-speed and is completely compatible with all Motorola TTL families.

Edge-Triggered D-Type inputs

Military 54L.S175

MPO
i

AVAILABLE AS:

1) JAN: JM38510/30107BXA

2) SMD: N/A

3)883: 54LS175/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E
CER

.
« Buffered Positive Edge-Triggered Clock FLLég ;
¢ Asynchronous Common Reset )
¢ True and Complement Output THE LETTER “M” APPEARS
¢ Input Clamp Diodes Limit High-Speed Termination Effects BEFORE THE / ON LCC.
PIN ASSIGNMENTS
LOGIC DIAGRAM DIL FLATS LCC BURN-IN
FUNCT.  620-09 650-05 756A-02 (COND.A)
Do D Q Qg MR 1 1 2 GND
Qo 2 2 OPEN
P> CK Q—qq Qo 3 3 4 vee
e oo T
Dy 5 5 7 Vee
Q4 6 6 8 Voo
D1 D q Qq Q4 7 7 9 OPEN
p GND 8 8 10 GND
P> CK A CK 9 9 12 Voo
j“—- Qy 10 10 13 OPEN
[ Q2 1 11 14 vee
D2 12 12 15 vee
73 D Q Qo D3 13 13 17 Voo
_ Q3 14 14 18 vee
Pk gl [} Q3 15 15 19 OPEN
'—_jR— Vee 16 16 20 Voo
] BURN-IN CONDITIONS:
Ds b a Qs Vee = 5.0 V MIN/6.O V MAX
CLOCK —-{>= P CK 5 S5
MR
o —e—d T
Please note that this logic diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.
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54L.S175

CONNECTION DIAGRAM LOGIC SYMBOL
—\_ I )°
le 16) Vec 2 R cK
% 2] [15] 0 2e
%o [5] [14] T3 7 1% 5
Do [4] 53] 03 D S
—q Qz
D1 5] [1z] D2 20 Yo, pob—2
o E E G ic Q3
o [} [10] @ 15 1oy o2
GND [ | 9] cK

FUNCTIONAL DESCRIPTION

The 'LS175 consists of four edge-triggered D flip-flops with A LOW input on the Master Reset (MR) will force all Q outputs
individual D inputs and Q and Q outputs. The Clock and LOW and Q outputs HIGH independent of Clock or Data
Master Reset are common. The four flip-flops will store the inputs. The 'LS175 is useful for general logic applications
state of their individual D inputs on the LOW-to-HIGH Clock where a common Master Reset and Clock are acceptable.

(CP) transition, causing individual Q and Q outputs to follow.

TRUTH TABLE
Inputs Outputs
@ty @1th 41
MR D Qn Qn
H L L H
H H H L
L X L H

tn = Bit time before clock pulse
tn + 1 = Bit time after clock pulse
H = HIGH Voltage Level

L = LOW Voltage Level

X = Don’t Care
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54LS175

SYNCHRONOUS SWITCHING TEST CIRCUIT (LOW-LEVEL DATA)

Vee=50V
o
:E RL SEE SEE 3 RL
$ NOTE 2 NOTE 1
. . W . La Bl Bl l
PR ¢ »—pi—pt
" [ IR
71 | I
1 CL | I
iR - D CLOCK | B
INPUT ! MR '
veel-
| GND _ l
| Q '
TEST ! | | =y
outpuT © t +—0 outpur
________ +———d (SEE NOTE 6)
T~ CL
WAVEFORMS
CLOCK tr N v
INPUT 27V "
13V 13v
0.7V 00V
tf }‘—v tp(CLOCK) ‘ tr
D INPUT 27V Ygen
1 i '
o 13V
- 0.7V y 00V
tHOLD
—= lsetup [*— Vol
H
/ }K 13V
f—t
QOUTPUT P vou
QouTPUT et 1 PLH2 You
(SEENOTE§)  \ 13V
VoL

NOTES:

1. Clock input pulse has the following characteristics:
Vgen=3.0V, <15 ns, t{ < 6.0 ns, tp(clock) = 30 ns and
PRR < 1.0 MHz.

2. D input has the following characteristics:

Vgen=3.0V, < 15 ns, 4§ < 6.0 ns, tgetyp = 20 ns, tholg = 5.0 ns,
tp =25 ns and PRR is 50% of the clock PRR.

. All diodes are 1N3064, or equivalent.

. CL =50 pF £ 10% (including jig and probe capacitance).

. RL=2.0kQ £5.0%.

. Q output applies to device type 07 only.

[ BN I S ]
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ASYNCHRONOUS SWITCHING TEST CIRCUIT

Veeg=5.0V
oO—
L B
3R SEE NOTE 1 3 AL
R e — P
3 I M
LA I I
1 G I I
W o L d o CLOCK | )
INPUT L veeld | !
I ]eno B I
| Q a I
TEST I | TEST
outpuT © ; _j O outpuT
FE CL
WAVEFORMS
VR — {f [-— — i v
INPUT 27V— gen
3 13V
R 07V —A| 0.0V
*— Ip(clear)
Vgen
13V 13V
CLOCK 0.0V
INPUT —
tp(CLOCK) tPHLY »t -
/ 13V 5&
QOUTPUT VoL
_ re— tPLH1
QouTtpuT VOH
(SEE NOTE 6) \ 13y
VoL
NOTES:

1. Clear input dominates regardiess of the state of the clock or D inputs.
2. All diodes are 1N3064 or equivalent.
3. Clear input pulse characteristics:
Vgen=3.0 V, tf < 6.0 ns, tr < 15 ns, tp(ciear) = 35 ns and PRR < 1.0 MHz.
. CL = 50 pF * 10% (including jig and probe capacitance).
. RL=2.0Q%£5.0%.
. Q output applies to device type 07 only.
. Clock input pulse characteristics: tp(clock) = 25 ns Vgen = 3.0V
and PRR < 1.0 MHz.

~N OO
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SYNCHRONOUS SWITCHING TEST CIRCUIT (HIGH-LEVEL DATA)

Power ed

Vec=50V
O
SR SEE SEE SR
9 NOTE 2 NOTE 1 )
ld id i ol 1. i il Bl
i P P—pi—pt
by r_ I ~ _I
71 I I
. o | |
w o——}1 4 D CLOCK | -
INPUT | |MR |
| veer |
GND _
| Q Q I
TEST | | ! TEST
output © t 0 outpur
————————— - ———- (SEE NOTE 6}
T~ CL
WAVEFORMS
CLOCK tr tf v
INPUT 27V gen
13V 13V
07V X 00V
— trr \"—tD(CLOCK) A—I 41 tf -—
V,
{ 27V gen
tpv 13V
0.7
.0V
DINPUT tHOLD- 30
— tsetup [w— OH
13V
QOUTPUT VoL
—*1 IPLH2
QouTPUT VoH
(SEE NOTE 6) 13V
[— tpHL2 E \
V
NOTES: oL
1. Clock input pulse has the following characteristics:
Vgen =3.0V, {; <15 ns, t < 6.0 ns, tp(clock) = 30 ns and
PRR < 1.0 MHz. When testing fmax PRR = (see table),
tp(clock) =20 ns tf =ty = 6.0 ns.
2. D input has the foliowing characteristics:
Vgen =3.0V, t; <15 ns, t§ <6.0 ns, tgetyp = 20 NS, thold = 5.0 ns,
tp = 25 ns and PRR is 50% of the clock PRR. For fpmax,
]
tf=t,<6.0ns.
3. All diodes are 1N3064, or equivalent.
4. CL = 50 pF + 10% (including jig and probe capacitance).
5. RL=2.0kQ £ 5.0%.
6. Q output applies to device type 07 only.
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54LS175

. . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C —-55°C
Static
Parameters Subgroup 1 Subgroup 2 Subgourp 3
Min Max Min Max Min Max
Logical “1” Ve =45V, IpH=-04mA
VoH Output Voltage 25 25 25 VvV  |VviN=2.0Vor0.7 V per truth table.
Logical “0” Ve =45V, ioL=4.0mA,
VoL Output Voltage 04 04 04 v VIN=2.0Vor 0.7 V per truth table.
Input Clamping _ Voo =45V, IIN =~ 18 mA,
Vic Voltage 5 v other inputs are open.
Logical “1” Vec=55V,ViH=27V,
H Input Current 20 20 20 KA other inputs are open.
Logical “1” Vec =55V, VIHH=5.5V,
IHH Input Current 100 100 100 HA other inputs are open.
Logical “0" _ _ _ _ _ _ Ve =55V, V|L=04V,
i Input Current (D) 016 0.4 018 04 016 04 mA other inputs are open.
Logical ‘0" | (MR) |-0.105| -0.38 |-0.105| -0.38 |-0.105 | —0.38 MR=04V
I Input il mA Vgc T 4.St v'ar n
Current (ck)y | -0.16 | ~04 | -0.16 | —04 | -0.16 | —0.4 otherinputs are open. ok = 0.4 v
Output Short - _ _ _ _ _ Voo =55V, VIN(D) =45V,
los Circuit Current 15 100 15 100 15 100 | mA INRZ4s V, other data inputs are open.
Power Supply Veo=55V, ViN=55V,MR=55V.
lcc Current 18 18 18 mA -other inputs are open.
Logical “1” _
ViH Input Voltage 2.0 2.0 2.0 v |veo=45V
Logical “0” -
ViL Input Voltage 0.7 0.7 0.7 V |Vcc=45V
. Subgroup 7 Subgroup 8A Subgroup 8B per Truth Table with VoG = 4.5V,
Functional Tests
VINL=0.4V,and VIN\H=25V.
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54L8175

Test Condition

Symbol Parameter Limits Unit (Unless Otherwise Specified)

+25°C +125°C ~55°C
itchi
,§a‘”,';f,,e'{‘§,s: Subgroup 9 Subgroup 10 | Subgroup 11
Min Max Min Max Min Max

Vee =5.0V, C =50 pF,
5.0 45 5.0 55 5.0 55 Ry =2.0kQ +5.0%.
— 30 — 50 — 50 " Ivee=50V,CL=15pF
Rl =2.0kQ +5.0%.

i VG =5.0V, CL = 50 pF,
tpLyy | ropagationDelay f - f 50 | s 50 | s RL=2.0KQ +5.0%.
/Data-Output i - - ns
PLHT | Ciear to Output 80 46 46 VCG=5.0V, CL = 15 pF,
e RL = 2.0 kQ + 5.0%.

Propagation Delay
:PHU /Data-Output
PHL1 Clear to Output

Ve =5.0V, C = 50 pF,
5.0 40 5.0 55 5.0 56 ns |RL=20kQ+50%.
- 25 - 50 - 50 Vee =50V, CL = 15 pF,
RL = 2.0 kQ + 5.0%.

Voe =5.0V, Cp =50 pF,

Propagation Delay
:PHL2 /Data-Output
PHL2 | Glock to Output

Propagation Delay

tPLH2 5.0 35 5.0 46 50 46 RL =2.0kQ +5.0%.
tPLH2 g:;i-guguut:aut — 25 — 41 — 4 ns Vcec =50V, CL = 15pF,
RL = 2.0 kQ + 5.0%.
Maximum Ciock Vcc =5.0V, CL =50 pF,
fmax Frequenc 25 25 25 MHz RL =2.0 kQ + 5.0%.
y L

NOTES:

1. Voltage measurements are to be made with respect to network ground terminal.

2. RL=2.0k2 +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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