@ MOTOROLA

Hex D-Type Positive
Edge-Triggered Flip-Flop
With Common Clear and Clock

ELECTRICALLY TESTED PER:
MIL-M-38510/34107

The 54F174 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 transitions. The
device has a Master Reset to simultaneously clear all flip-flops.

The 'F174 consists of six edge-triggered D flip-flops with individual D
inputs and Q outputs. The Clock (CP) 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 (CP) transition. A LOW
input to the Master Reset (MR) will force all outputs LOW independent of
the Clock or Data inputs. The 'F174 is useful for applications where the
true output only is required and the Clock and Master Reset are common
to all storage elements.

« Edge-Triggered D-Type Inputs
« Buffered Positive Edge-Triggered Clock
s Asynchronous Common Reset

LOGIC DIAGRAM

Military 54F174

MPO
i

AVAILABLE AS:

1) JAN: JM38510/34107BXA
2) SMD: N/A
3)883: 54F174/BXAJC

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

THE LETTER “M” APPEARS
BEFORE THE / ON LCC.

PIN ASSIGNMENTS
DIL FLATS LCC BURN-IN

FUNCT.  620-09  650-05 756A-02 (COND.A)

MR 1 1 2 GND
Qo 2 2 3 OPEN
Do 3 3 4 vee
Dy 4 4 5 vee
Q 5 5 7 OPEN
Da 6 6 8 vee
Q2 7 7 9 OPEN
GND 8 8 10 GND
cp 9 9 12 vee
Q3 10 10 13 OPEN
D3 1 " 14 vVece
Q4 12 12 15 OPEN
D4 13 13 17 vee
Dsg 14 14 18 vee
Qs 15 15 19 OPEN
Vee 16 16 20 vVee
BURN-IN CONDITIONS:
Vee = 5.0 VMIN/G.0 V MAX
TRUTH TABLE
Inputs Outputs
@ ty, MR=H @ty+1
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tp, = Bit time before clock pulse
tn + 1 = Bit time after clock puise
H = HIGH Voltage Level

L = LOW Voltage Level
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54F174

CONNECTION DIAGRAM LOGIC SYMBOL Table 1
Vee Qs Ds Dy Qs D3 Q3 cP Test Type S1
[l [5] [l o] [2] [l [o] [ we—Jos co}—se
13 —Dy Qqf—12 PHL open
1—D3 Q3f—10 tPHZ open
6 —Dy Qof—7 tPzZH open
) 4 —Dy Q—>5 tpLz closed
3—Dp Qo—2 tpzL closed
CP_WMA
OpEgBEnEaEngagn It
MR Qg Do Dy Q4 D2 Qo  GND
AC TEST CIRCUIT WAVEFORM
7.0V
27V 50V I
' —= I —
S1 (SEE TABLE 1)
T 27V ——N
Ry v 15V
03V
Y\ (SEENOTE §) N

Vi O————] _ INPUTS

PER TABLE1 / 0 Vout
Rg%

T CL
(SEE NOTE 3)

NOTES:

1. Input pulse has the following characteristics: t; =tf < 2.5 ns, PRR < 1.0 MHz.

2. Terminal conditions {pins not designated may be high = 2.0 V, low < 8 V, or open).

3. CL = 50 pF £ 10% including scope probe, wiring and stray capacitance, without
package in test fixture.

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

5. R{=Rp =499 Q+ 5.0%

WAVEFORMS

MRINPUT

IPLH5

QOUTPUTS
tPLHE

Q OUTPUTS

IPHL5 —-|
tPHLS 15V

EORCPINPUTS
EORCP INPUTS

QOUTPUTS  tpHL4
tPHL2

tPLH1 15V
QOUTPUTS tpLH2 5
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54F174

Symbol Parameter Limits Unit (UnlessTgflt\Sr?l;:::?;eciﬁ ed)
+25°C +125°C -55°C
Static
Parameters: Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
Fal €17 Vec =45V, ilgH=-1.0mA,
VOH 'c‘)‘:ﬁ";li'vlhage 25 25 25 V |ViN=20V,MR=55V,
CP = (See Note 1).
e Vec =45V, IgL =20 MA, V=20V,
VoL B‘Lgt':;'vg"a . 05 05 05 v |vi =08V,MR=55V,
9 CP = (See Note 1).
v Input Clamping 12 v Voo =45V, IN=—18 mA,
IC Voltage ’ other inputs are open.
Logical “1” Vec =55V, VIH=2.7V,
H Input Current 20 20 20 KA other inputs are open.
Logical “1” VeC =55V, VIHH =70V,
IHH Input Current 100 100 100 HA other inputs are open.
Logical “0” Voo =55V, VL =05V,
L Input Current =003 | -06 | ~0.03  -0.6 | -0.03 | -06 mA | other inputs are open.
Logical “0” Input - =
L Current —MR& | -0.06 | 12 | -0.06 | —1.2 | -0.06 | 12 | ma |VCC=55V.ViLL=05V.
cpP other inputs are open.
Voo =45V,MR=0V,
loo Diode Current 60 60 60 mA CP = (See Note 2), other inputs are open,
VouT=25V.
Ve =55V, VIN=45V,
los 8‘:;‘[’]‘:(?32:“‘ 60 | -150 | -60 | 150 | 60 | 150 | mA |CP=(See Note2), MR =45V,
other input=0V, Voyt=0V.
Power Supply .
Icc Current 45 45 45 mA Ve =55V, Viy =55V (all inputs).
Logical “1”
VIH Input Voltage 2.0 2.0 2.0 ) Veg=45V.
Logical “0”
ViL Input Voltage 0.8 08 0.8 \ Vecc=45V.
Set Up Time
ts (H) ; ' Vec =50V,
ts (L) glng?oocrl';ow 40 40 40 ns (Information only, No Testing Required).
Hold Time
th (H) ) X Vec =50V,
th (L) glr?:loo(;;ow 10 1.0 10 ns (Information only, No Testing Required).
Subgroup 7 Subgroup 8A | Subgroup 8B
Functional Tests per Truth Table with Vcc =4.5V,
(Repeatat) Vcc =55V,
VINL=0.5V,and VNH =25 V.
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54F174

Test Condition

Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C

Switching
Parameters: Subgroup 8 Subgroup 10 Subgroup 11

Min Max Min Max Min Max
Propagation Delay

Ve =5.0V, CL =50pF,
tPHL1 /Data-Output 15 1 1.0 13 1.0 13 ns anes "

CPtoQp R{=Ro =499 Q+5.0%.

Propagation Delay Voo =5.0V, Cp =50 pF,

tPLH1 /Data-Output 15 | 90 | 10 1 1.0 1 ns C>” .
P10y R{ = Rp =499 Q+5.0%.
Propagation Delay

) Ve =5.0V, CL=50pF,
tpHLs | /Data-Output 15 | 15 | 10 | 7 1.0 17 S 1Ry < A =499 Q+5.0%.
MR to Qn

Propagation Delay VoG =50V, C = 50 pF,

tPHL6 /Data-Output 1.0 15 1.0 17 1.0 17 ns Yo o
MR to Qn R{ =Rp =499 Q+5.0%.
Maximum Clock Ve =5.0V, CL =50 pF,
fmax Frequency g0 70 70 MHZ 1 RyZ Ry = 499 0 £5.0%.
NOTES:

1. Apply all voltages, then apply 0 V, 3.0 V, 0 V to CP, then make measurements.

2. Apply all voltages, then apply 3.0 V, 0 V, 3.0 V to CP, then make measurements.

3. fMAX minimum limit specified is the input pulse. The output frequency shall be 1/2 the input frequency.
4. Inputs need to be in the proper configuration for specified output conditions.
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