@ MOTOROLA

8-Bit Parallel-To-Serial
Converter

ELECTRICALLY TESTED PER:
MIL-M-38510/30608

The 54LS165 is an 8-bit parallel load or serial-in register with comple-
mentary outputs available from the last stage. Paraliel inputing occurs
asynchronously when the Parallel Load or Shift Load (SL} input is LOW.
With SL HIGH, serial shifting occurs on the rising edge of the clock;
new data enters via the Serial Data {Sl} input. The 2-input OR clock can
be used to combine two independent clock sources, or one input can
act as an active LOW clock enable.
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AVAILABLE AS:

1) JAN: JM38510/30608BXA
2) SMD: 7700601
3) 883C: 54L5165/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E
CERFLAT: F
LCC: 2
*Call Factory for latest update

PIN ASSIGNMENTS

FUNCTION  DIL FLATS LCC BURN-IN
(CONDITION A}

SHIFTLOAD 1 1 2 GND
CLK 2 2 3 vee

E 3 3 4 vee

F 4 4 5 Vee

G 5 5 7 Vee

H 6 6 8 Vee
im 7 7 9 OPEN
GND 8 8 10 GND
Qy 9 9 12 vVee
SERALIN 10 10 1 veo

A n onoou Voo
B8 12 1 15 vee

c 3 13 1 Voo
b] “oie 8 vee
CLKINHIB 15 15 13 vee
Vee 16 16 2 vee

BURN-IN CONDITIONS:
Vee = 5.0 V MING.O V MAX

TRUTH TABLE

H=
L = LOW Voltage Level
X = Don't Care

CcP CONTENTS
SL 1 2 Qg Q1 Qg Q3 Qg Qg Qg Q7 RESPONSE
L X X A B C D E F G H Paraliel Entry
H L - S| Qp Q4 Q2 Q3 Qq Qg Qg Right Shift
H H - Qp Q1 Qz Q3 Q4 Qs Qg Qy No Change
H 7 L Sl Qp Q1 Qz Q3 Qq Qg Qg Right Shift
H S H Qp Q4 [07] Q3 Q4 Q5 Qg Q7 No Change
HIGH Voltage Level
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5415165

LOGIC DIAGRAM
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FUNCTIONAL DESCRIPTION Pin Loading
. . Names {Note a)
The 54L5165 contains eight clocked master/slave RS
flip-flops connected as a shift register, with auxiliary gat- HIGH Low
ing to provide overriding asynchronous parallel entry. CLK, Clock {LOW-to- |(0.5U.L [0.25 U.L.
Parallel data enters when the SL signal is LOW. The par- CLKINHIBIT  HIGH Going
allel data can change while SL is LOW, provided that the _ Edgel Inputs
recommended setup and hold times are observed. Sl Serial Data Input 05U.L.10.25UL
For clock operation, SL must be HIGH. The two clock St fsyg?x;pouingallel 1.5UL 1075 UL
inputs perform identically; one can be used as a clock I::ut ve
!nhlblt by applying a HI_G_H S|_gnal. To avoid dTubIe clock- A-H  Parallel Data Inputs 05 UL [025 UL
ing, however, t_he inhibit 5|gm?l should_ only go ‘HI(.EH Qy  Serial Output from Last | 10U.L. | 5(2.5)
while the clock is HIGH. Otherwise, the rising inhibit sig- State (Note b) UL
nal will cause the same response as a rising clock edge. Gy  Complementary Output | 10U.L, | 5(2.5)
The flip-flops are edge-triggered for serial operations. (Note b) UL
The serial input data can change at any time, provided NOTES:

only that the recommended setup and hold times are
observed, with respect to the rising edge of the clock.

a. One TTL Unit Load (U.L.) = 40 pA HIGH- 1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L. for Military
{54) Temperature Ranges.
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54L5165

TEST CIRCUIT
S0V
o)
OUTPUT
o 2 Ry ISEE NOTE 3)
/ \ ISEE NOTE 6}
vec e
- cLock Q4 - Pt Pt L g
DATA P! L
GENEml\JTLg}E || N 3 = CL (SEE NOTE 4)
- SiL
SEE
S PULSE SAME OUTPUT LOAD
TABLE 1
GENERATOR | Fon AS QUTPUT Qy
COMPLETE B
TERMINAL
cégﬁgnﬁ;f ! CONDITIONS
INHIBIT PULSE
GENERATOR |
] CLK INHIBIT

M
!

f = 25MHz SWITCHING WAVEFORMS
=1 =60ns
tr 1
3V
CLOCK i 20ns
t M
f = 125 MHz 1\
t =t =60ns 81
ts1 = 10ns
DATA J ns
fMAX WAVEFORM
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54L5165

SWITCHING WAVEFORMS

~ |-

i

—

30V 30V
iuv 2.7v!S iuv 27V
13V 13V 13V 13v
PIDATA| 07V 07y % 07V
! l25 ns’ 00V CLOCK P(%gg” 1 0oV
tpLH3 VoH 1PLHY VOH
13V 13v 13v
Qy WITH Qg HIGK
v Oy WITH Qg LOW
1 oL VoL
PHLS —w SEE NOTES 1 &2
Von VoH
o Ty WITH Qg HIGH
Q WITH Qg LOW
% 13V
VoL VoL
PHLS — tPHL1—]
—-| |-—If —ieta— 1, = 3.0 —ta— 1 = 30
27V / 30V 30V
13V ~13V 13V
01y ]
0.0V [-— 0oV
—" I‘— L]
30V 'P(LOADI 30V
27V t(L0AD) |27y Bns | 27v
28ns l
13V Z 13y 1.3V
07V 07y r0.7 v l 07V
tsy 0.0V gov
A2ns)  —m j—
tPLHG VoH
[ —»] |l - |t
7 13V 13V
VoL Qy VoL
Vo On VoH
\s 13V 13V
VoL
PHIE —  |— {PHLE —>
NOTES:
1. For tpH 2 measurement, internal output G must be set to a low and
QO to a high prior to test.
2. For tpH2 measurements, internal output G must be set to a high
and QN to a low prior to test.
3. R = 2.0kil *+ 5.0%.
4. Cp = 50 pF = 10%, which includes probe and jig capacitance.
5. All pulse generators have the following characteristics:
ut = 50 L t; = 6.0 ns, tf = 6.0 ns and PRA < 1.0 MHz.
6. All diodes are 1N3064 or equivalent.
7. For fmax. Clock PRR = 25 MHz, t; = tf = 6.0 ns, tp = 20 ns and

Zyyt = 50 Q); also, Serial data PRR = 12.5 MHz, t, = tf = 6.0 ns,
tp = 40 ns and Zgyg ~ 50 2.
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54L.5165

Test Condition

Symbol Parameter Limits Units (Unless Otherwise Specified)
+25°C +125°C -55°C
Etat'c Subgroup 1 Subgroup 2 Subgroup 3
Par tH
Min Max Min Max Min Max
[T Veec =45V, IgH = —0.4mA,
VOH Logical ™1 25 25 25 V|V =20Voro7y,
Output Voltage .
other inputs are open.
Logical "'0” Ve =45V, lg =40mA VN = 07V
VoL Qutput Voltage 0.4 04 04 v or 2.0 V, other inputs are open.
Input Clamping -~ Vge = 45V, IN = —18 mA,
vic Voltage 15 v other inputs are open.
Logical 1" Veg = 55V, Vg = 2.7V,
R Input Current 20 20 20 A other inputs are open.
Logical "1 Vee = 5.5V, VigH = 55V,
UHH Input Current L 01 0.1 01 mA other inputs are open.
Logical "1" Ve =585V, ViH =27V,
IH{s/L) Input Current 60 60 60 A other inputs are open.
) Logical 1" Vee =55V, VIHH = 55V,
liHHS/L) Input Current 03 03 03 mA other inputs are open.
Logical *'0" ~ B B B B B Vee = 55V, VN = 04V,
ILCLK) | mout Current 0.005| ~0.72|-0.005| ~0.72 |-0.005| 072 | mA | LCT Ll L N e,
Logical “0" _ _ B -~ -~ _ Vee = 55V, ViN = 0.4V,
e Input Current 0.12 0.38 012 0.38 012 0.38| mA other inputs are open, SHF/LD = GND.
IiL, Logical 0" B _ _ _ _ = Ve =55V, VN =04V,
(SHF:LD} | Input Current 0.005| ~0.72 | -0.005| ~0.72 | ~0.005 ~0.72 | mA other inputs are open.
Voo =56V, VN =558V,
logH | Qutput Short ~15 | —100| —15 | —100| -15 | —100 | mA |Op&SHFLD = GND,
Circuit Current h
other inputs are open.
Output Short -~ -~ _ _ -~ _ Vee = 55V, iy = GND,
lost Circuit Current 151 2100 | —15 | =100 | —15 | =100 ) mA | A% SHFALD = GND.
Power Supply _ _ .
iCCH Corrent Off 36 36 36 mA |Vce = 5.5V, V|N = 45V (all inputs).
Power Supply Vee = 5.5V, VN = GND,
lccL Current Off 36 36 36 | mA oK & CLKNHIBIT = 45 V.
Logical 1" _
ViH input Voltage 2.0 20 2.0 vV |Veg =45V,
Logical "0 _
ViL Input Voltage 0.7 0.7 0.7 v Vee =45 V.
Subgroup 7 | Subgroup 8A | Subgroup 8B

Functional Tests

per Truth Table with Vcc = 5.0V,
VINL = 0.4V, and VINH = 25 V.
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54LS165

Symbol Parameter Limits Units (UnlouTO“t::r:':‘ig:nso:oclﬁod)
+25°C +125°C -55°C
E“ﬂc Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max

L1 |poreaeton D9 | 50 | 45 | 50 | 58 | 50 | 58 | ns |Vec-S50V,CL=50pF R - 20k,
tPHL 1 CLK to Outputs 40 53 53 ns |Vcc =50V.CL=15pF.
PLH1 /P[;:{:fgofft'g:toelay 5.0 45 5.0 58 6.0 58 ns |Voc = 5.0V, CL = 50pF, R = 2.0 k.
tPLH1 CLK to Outputs 40 63 53 ns Vcc =50V, C = 15pF.
tPHL3 g:gfg‘:‘l'sztm'ay 50 | 35 [ 50 | 46 | 50 | 46 | ns |Vec =5.0V.CL = 50pF, R = 2.0 k.
tPHL3 H to Oy 30 . 41 ns |Veoe =50V, CL = 15pF
PLH3 gggfg‘:}:?in‘"ay 50 | 30 | 50 | 3 | 50 | 38 | ns |veg=50V.CL = 50pF R = 20k
tPLH3 Hto Oy P 25 34 34 ns Vee = 5.0V, C = 15pF.
PHLY ',’E;:&a_'g‘:;'°:'[’°"" §0 | 30 | 50 | 39 | 50 [ 39 ns |Veg = 5.0V, CL = 60 pF, R = 2.0kQL.
tPHL4 ’Hto T P 25 34 34 ns |Vcc =5.0V.C = 15pF
tPLH4 g:gfgf‘tt"’"‘m'ay 50 | 35 | 50 | 46 | 50 | 46 | ns |Voc =50V.CL=50pF R = 20k
tPLH4 ’Hto a4 pu 30 41 41 ns Vge =50V, CL = 15pF.
tPHLS g:g‘fgi‘?&way 50 | 40 | 50 | 52 | 50 | 52 ns |Vec = 5.0V, C| = 50 pF, Ry = 2.0kQ.
tPHLE P 35 a7 47 ns |Vce =50V, CL = 15pF.

S/L to Outputs
tPLH5 g:;‘fgz"w"‘oe'ay 50 | 40 | 50 [ 52 | 50 | &2 ns |Vcc = 5.0V, CL = 50 pF, R = 2.0kQ.
tPLH5 pu 35 47 47 ns |Vcc =5.0V.CL = 15pF.

S/L to Outputs
f Maximum Clock 25 20 20 MHz [Vce =50V, Cp = 50pF, R = 2.0 kQ.
MAX Frequency 25 MHz |Voe =5.0V.CL = 15pF.
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