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e N-Bit Serial-to-Parallel Converter
) ) SN54L99 ... JPACKAGE
® N-Bit Parallel-to-Serial Converter (TOP VIEW)
s N-Bit Storage Register =
_ ge Feg A0y UssOK
e J-K Serial Input JO2 1sgoa
description 8z 1s[dap
These 4-bit registers feature parallel inputs, parallel Vv CE4 13%GND
outputs, J-K serial inputs, mode control, and two ccLs 12 EC
clock inputs. The registers have three modes of DEG 1n[ddp
operation: MODE: 7 w[]ap
Parallel {broadside) load CLK1 {8 9jlCLkz
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Shift right (the direction Qa toward Qp)
Shift left (the direction Qp toward Qp}

Parallel loading is accomplished by applying the four
bits of data and taking the mode control input high.
The data is loaded into the associated flip-flop and
appears at the outputs after the high-to-low transition
of the clock-2 input. During loading, the entry of
serial data is inhibited.

Shift right is accomplished on a high-to-low transition of clock 1 when the mode control is low. Serial data for the
right-shift mode is entered at the J-K inputs. These inputs permit the first stage to perform as a J-K, a D-type, or T-type
flip-flop as shown in the function table. Shift left is accomplished on the high-to-low transition of clock 2 when the
mode control is high by connecting the output of each flip-flop to the parallel input of the previous flip-flop (Qp to
input C, etc.). Serial data for this mode is entered at the D input. The clock input may be applied commonly to clock 1
and clock 2 if bath modes can be clocked from the same source. Changes at the mode control input should normally be
made while both clock inputs are low; however, conditions described in the last three lines of the function table will
also ensure that register contents are protected.

FUNCTION TABLE
INPUTS OUTPUTS

MODE | CLOCKS | SERIAL PARALLEL _

conTROL|ZIL 1TWIT Y K| A & ¢ o] A % @ do 0
B H X | X X | X X X X|Qa Qo Qco Qpo Cpo
H | X X X a b c d a b c d d
H l X | x x jagt Qct Qpt d | @, Qcn Qpn d d
L L H X x|x x x x|0a Qo Qco Qoo Tpo
L X ! L H | X X X X | Qao Qa0 QBn Qcn Qcn
L x 1|t vlx x x x| L Qan Qgn Qcn Tcn
L Xx J |H H|X x X X H Qan Qgn Qcn Ocn
L X ¢ |H L |x x x X|8an Qan Qsn Qcn Qcn
t L L lx x|x x x x|aa Qs Qco Qoo Goo
: L L |lx xlx x x x|oa Qs Qco Qoo TGpo
1 L H|x x|x x x x|oap Qo Qco Qoo Gpo
i H L |x x|x x x x|oa Qso Gco 2po Gpo
3 H H | X X x x X XxX|Qao Qso Qco Qoo Opo

Tshifting feft requires external connection of Qg to A, Qg to B, and Qp to C. Serial data is
entered at input D.

H = high leve! (steady state), L = low leve! (steady state)

X = irrelevant (any input, including transitions)

: = transition from high to low level, | - transition from low to high level

a, b, c, d = the level of steady state input at inputs A, B, C, or O, respectively

Qap. Qgo. Qco. Qpg = the level of Q 5, Qg, Q¢. or Qp, respectively, before the indicated steady state input conditions were established.
Qan- Ogn. Qcn. Qpn = the level of Qp. Qp, Qg oF Qq. respectively, befare the most-recent | transition of the clock.
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Input A and M: Rgq = 20 k§2 NOM
All other: Rgq = 40 k{2 NOM
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TYPE SN54L99
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voitage, Vec(seeNote 1) ... ... . .. .
mpeontage (e NOte 2) 55V
Operating free-air temperature range - 55°C to 125°C
Storage temperature PNGE —65°C to 150°C

NOTES: 1, Voltage values are with respect to network ground terminal,
2. Input voltages must be Zero ar positive with respect to network ground terminal,

recommended operating conditions

SN541L99
UNIT
MIN NOM  MAX
Vee Supply voltage 4.5 5 5.5 v
ViH High-level input voitage 2 Vv
ViL Low-level input vol’taée Q0.7 \
laH High-leve! output current —-01 mA
loL Low-level output current 2 mA
twiclock) Width of clack pulse 200 ns
tsu(H) Setup time for high-level data at J, ? A, B, C, or D inputs 100 ns
tsu(L} Setup time for low-level data at J, K, A, B CorD inputs 120 ns
th Hold time at J, K, A, B, C, or D inputs s} ns
tenable 1 Time to enabie clock 1 (See Figure 1) 225 ns
tenable 2 Time to enable clock 2 (See Figure 1} 200 ns
Linhibit 1 Time to inhibit clock 1 (See Figure 1} 100 ns
tinhibit 2 Time to inhibit clock 2 (See Figure 1) 0 ns
Ta Operating free-air temperature —55 125 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54L99
PARAMETER TEST CONDITIONS t UNIT
MIN  TYP mAXx
Von Vee = MIN, ViH=2v, ViL=07v, IOH =~ 0.1 mA 24 33
VoL Vee = MIN, Vig=2v, ViL=07vV, loL =2mA 0.15 0.3 v
3K, B,C,orD 0.1
l Voo = MAX, Vi=55V mA
Mar A 0.2
4,K,B,CorD 10
K Veo = MAX,  vy=24v uA
Mor A 20
JK,B,C oD —~0.18
TR Vor A Vee = MAX, V=03V Yy mA
los § Voo = MAX -3 - 15 mA
lce Vee = MAX, See Note 3 3.8 9 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

3 All typical valuss are at Ve = 5 v, Ta = 25%.

§ Not more than one cutput should be shorted at a time.

NOTE 3: With all autputs and J and 'Zmputs open, mode control at 4.5 V, inputs A through D grounded, tec is measured after a mamentary
3V, then ground is applied to both clock inputs,

3-404 Texas ¢
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TYPE SN54L99
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

switching characteristics, VCC =5V, TA = 25°C

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
fmax 3 5 MHz
tpLK Any Any RL=4kg, Cp =50 pF 115 200 ns
tPHL See Figures 1 and 2 126 200 ns

PARAMETER MEASUREMENT INFORMATION

OUTPUT Vg

Ry = 4 kSt
FROM OUTPUT
UNDER TEST

C_ - 50 pF See Note C
{See Note B) | I 30 pF

LOAD CIRCUIT

viL
ViH 3
M INPUT 1.3V 13V
N N v
I
tenable 1 1 pe———+ tinhibit 1
CLOCK 1 { | 777" ViH
NPUT | 13V 1.3v

I

v
l‘—" Ynhibit 2 i

tenable 2 —
CLOCK 2 1.3V 13V
INPUT
viL
— ——VoH
Qa OUTPUT

VoL

TTL DEVICES

NOTE: A input is at the low level.

VOLTAGE WAVEFORMS
FIGURE 1—CLOCK ENABLE/INHIBIT TIMES

NOTES: A. The input waveforms are supplied by pulse generators having the following characteristics: Zgyy ~ 50 £2. For data pulse
generator: ty > 150 ns, PRR < 500 kHz, tseryp(L) = 120 ns, and 1ggtup(H) = 100 ns. For clock puise generator: t,, = 200 ns
and PRR < 1 MHz. When testing fmax, vary PRR.

- CL includes probe and jig capacitance.

C. All diodes are 1N3064 or equivalent.

D. When data input is applied to J and K inputs, the output waveform applies only to output Qa-

@
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TYPE SN54L99
4-BIT RIGHT-SHIFT LEFT-SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION
<15 N5 fa— —] I<—<15ns
0%

DATA 13v 1.3v
INPUT 10% | |
ov
F—‘su(L)—bl k—‘su(H)—b‘ |
| [ —l e
_.i th l‘_ :
|
90% 20% | 3v
cLock 1 |
INPUT 10% 4| |- 10% | ! |
] ] oV
<15 "S*I l‘_ -»I l<'< 15 ns II ft——| twiclock)
| |
! | VOoH
CUTPUT | 13v Il
{See Note D) | | ]
——————— VoL

—>|ltPHLi<-— —»I PLH Lt—

VOLTAGE WAVEFORMS
FIGURE 2—-SWITCHING TIMES

NOTES: A. The input waveforms are supplied by pulse generators having the following characteristics: Zout ® 50 82. For data pulse
generatos: t,,, > 150 ns, PRR < 500 kHz, tsetup(L) = 120 ns, and tsetup(H) = 100 ns. For clock pulse generator: ty # 200 ns and
PRR < 1 MHz. When testing fmax. vary PRR,

. CL includes probe and jig capacitance.

- All diodes are IN3064 or equivalent.

. When data input is applied to J and K inputs, the output waveform applies only to output Qa.
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