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1
(il Z e fE L0
Vce 1 DC HLJ5 HL s —0.5 #+7.0 \Y
Vin Aoy N i s —0.5 $/+7.0 \Y
Vout DC %yt H —0.5 #|Vcc+7.0 \
I N A R —20 mA
lok B A IR +50 mA
lour DC fayth Wi, B A +50 mA
lec DCHIJFHLT, Vcc'5GNDJ +75 mA
Po [ e o Wl il 0BT S 450 mw
Tste | AFif G —65 #+150 C
liarchue | BifFtERE 125°CHE i FVec/E TGND (FEFE 2) +300 mA
0 5a PR, & 3 FE A 128 CIw
1. BRI S B A G A o AT DI REVE B N BRBICE “HERE TAR S kAT
2. M7 T EIAJESD78 i
(i) L €3 wAME | wKME | A
Vce DC HLJHL & 2.0 5.5 Vv
VN DC f A\ HL R 0 55 \Y/
Vour | DC f#irt o [t 0 Ve \
Ta LA ETE ], BT B —55 125 C
t, tp | A LTRECR R Vee=3.3V£0.3V 0 50 ns/\V
Vcc=5.0V£0.5V 15
Inputs Resulting Function
Serial Shift Req Output Shift Storage Serial Parallel
Reset Input Clock Clock | Enable Register Register Crutput Outputs
Operation (SCLR) (S1) (SCK) {RCK) (TE) Contents Contents (SQH) (@A — QH)
Clear shift register X X L. H, 4 L L U L |
Shift data into =hift D T L H, 4 L D—SRa; 1] SRE—SRy U
register SRy—SRp:1
Registers remains X L H,{ ® L ] i 1 **
unchanged
Transfer shift register X L. H, 4 T L u SRy—=STRN SRN
contents to storage
register
Storage register remains X X L.H{ L * ] * U
unchanged
Enable parallel cutputs X X 4 L - Enabiled
Force outputs into high X X X H = Z
impedance state
SR=BALTFAFAH AL D=fdls (K, m) EHHSE = EBUE =BGk T A SR ALIN B

STR=A7-1ifi 25 174t 1 Y 2%

U=PREF A b= ARSI =
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DC
Vee Ty =25°C Ta==85C | Ty==125C
Symbol Parameter Test Conditions (v} Min | Typ | Max | Min [ Max [ Min Max | Unit
Yin Minimum High—-Level Input 20 1.5 15 1.5 A
Yoltage 30 2.1 21 21
4.5 315 315 315
55 385 385 385
Wi Maximum Low—Lavel Input 20 058 059 059 A
Yoltage 30 09 0a 09
4.5 135 135 135
55 165 165 165
Vop | Minimum High-Level Vi =V or vV, 20 18 | 20 19 1.4 v
Serial Output Only lop = — 50 uA 30 29 | 30 29 29
Output Voitage 4.5 44 | 45 44 4.4
S =V, !
Y M IH or' IL W = “IIIH ar 1'_.'”-
lop = —4 mA 3n 258 248 234
lop = —B mA 4.5 304 3.80 3.66
VoL Maximum Low-Level Output loL = 50 uA 20 0o | 04 01 0.1 v
Yoltage 30 0.0 01 01 0.1
Wi = Vg ory)L 45 00 | 01 01 0.1
loL =4 mA 3n 0.36 044 052
lo =8 mA 4.5 0.36 0.44 0.52
Varz | Maximum Low-Level Output lo =20 mA 30 08 1.0 11 1.25 v
Yoltage with Max. Load lo, = 25 mA 4.5 05 0.6 07 08
Vi = Vi O V)
lim Maximum Input Leakage V=85 ar Otob5 =0.1 +1.0 =1.0 | uA
Current GMD
lcc Maximum Quiescent Supply Vin = Voo or GND 545 4.0 400 400 | wA
Current
loz Three—State Output Off-Stale Wiy = Vg orVL 55 .25 +25 =25 | uA
Current Viour =V or
QA-CH GMD
ke Active (2) State Off Qutput Wi = Vg orV), 545 .25 +25 =25 | uA
Leakage Current Vour = VYo or
QA-CH GMD
lass Power Off Vi=0or55v ] .25 +2 5 =25 | A
Output Leakage Vour=5.5V
All Outputs
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AC ty=t;=3.0ns
Ta=25C Ta==85C | Ta==125C
Symbol Parameter Test Conditions Min | Typ | Max | Min | Max | Min | Max | Unit
fmax | Maximum Clock Frequency Yoo =332 03V 80 | 150 70 70 MHz
(50% Duty Cycle) Vee=50%05V 135 | 125 115 115
trn, | Propagation Delay, SCKto Yec=33+ 03V CL=15pF &8 (130 10 | 150 1.0 | 150 | ns
fern | SQH C, =50pF 13 165 1.0 | 185 [ 10 185
Yoo =50=058Y CL=15pF G2 | a2 1.0 9.4 1.0 g4
Cy=50pF 77 (10210 | 114 ) 10 14
teqn. | Propagation Delay, Yer =33+ 03V C =15pF g4 (128 | 10 | 137 | 1.0 137 | ns
SCLR to SQH Cy=50pF 108 [ 163 | 10 | 172 | 10 172
Yoo =50+ 05V C_=15pF 58 | 80 10 9.1 10 g1
C =50 pF 74 (10010 | 111 ) 10 1.1
tez | Output Disable Time Woo=33 203V CL=15pF 77 |1M&e| 10 | 1356 ) 10 135 | ns
RCK to QA-CQH C,_=50pF 102 | 154 | 1.0 | 170 [ 1.0 170
Qutput Enable Time Yoo =50 058V CL=15pF hd T4 1.0 a5 1.0 85
RCK to QA-CQH Cy=50pF 69 | 94 10 (105 | 10 105
ez | Quiput Disable Time Yoo =33+ 03V C_ =15pF 77 | 1Me | 10 | 135 ) 1.0 135 | ns
RCK to QA-CQH Cy=50pF 102 | 154 | 1.0 | 170 [ 1.0 170
Ouiput Enable Time Yo =50 £ 05V C =15pF 54 | 74 1.0 8.5 1.0 8.5
RCK to QA-QH C =50 pF 69 | 94 1.0 [ 105 ] 10 105
tez | Ouiput Enable Time, Yee=33+ 03V C_=15pF 75 |1M&5| 10 | 135 10 [ 135 | ns
OF to QA-QH R =1k C, =50pF 90 (150 (| 10 | 170 | 1.0 17.0
Yoo =50=058Y CL=15pF 48 | 86 1.0 (100 ] 10 10.0
R =1k Cy=50pF 83 (106 | 10 | 120 ) 1.0 120
toz | Output Disable Time, Yen=33+ 03V C =50pF 124 [ 157 | 1.0 | 162 [ 1.0 162 | ns
TF to QA-QH RL=1ka2
Yoo =50+ 058V C_ =50pF 76 (10210 | 10| 10 .o
R =1ka2
Cin Input Capacitance 4 10 10 10 pF
Cout | Three—State Output G 10 10 pF
Capacitance {Output in
High—-Impedance State),
QA-QH
Typical @ 25°C, Vo =50V
Cep Power Dissipation Capacitance (Note 3) ar pF

3. CPDIyE S N B R FEA IIEL, SR A AT S 8S A I TAE LT AR A . T34 TAE My T LUl
LR AR e opr =Crp *Vee *fintlece CopMl T E TE MBI A ThHE: Po=Cpp *Vec® *fintlee *Veco

tr=tf=3.0ns C_ =50pF Vcc=5.0V

e . Ta=25C o

T R 48 T FEwr A
VoLp A H KB A VoL 08 1.0 \
VoLv A N8 A Vol —0.8 —1.0 \
ViHp EiﬁEI_JEEqZAleuiHU)\EEE 3.5 V
Vip R RIS PNV 15 V
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tr=tf=3.0ns
Ta =25°C Ta=-401t085°C | Ty=-55t0125°C
Veeo
Symbol Parameter v Typ Limit Limit Limit Unit
tsu Setup Time, 3l to SCK 33 35 35 35 ns
5.0 30 30 30
teymy | Setup Time, SCK to RCK a3 8.0 85 8.5 ns
o 50 50 50 50
Loy | Setup Time, STIR to RCK a3 8.0 9.0 9.0 ns
50 50 50 50
th Hold Time, Sl to SCK 33 15 15 15 ns
5.0 20 20 20
thiy Hold Time, STLR to RCK 33 0 0 1.0 ns
50 0 1] 10
trac Recovery Time, SCLH to SCK a3 30 30 30 ns
5.0 25 25 25
tw Pulse Width, SCK or RCK 33 50 50 50 ns
50 50 50 50
by Pulse Width, SCTIR 33 5.0 50 50 ns
50 50 50 50
2T
?_| +5.0W
SCLR 220 €2
e red
2.7 W = Sreen
-T MLSF595
= WE=T
I'C or SPI Data - Sl
(MISO) Clock scK
ErN 5 Additional Outputs
| RCK —
SaH
Serial
Mcu Data Out
MNLSF595 & Additional Outputs
- Total of 5
_/'_ b I—Color Displays
as [1] © el veeo
ac E hs| ca

aD [ 3]
Qs [ 4]
aF [5]
ac [ 6]
aH [7]
GND [ 8]

NLSF595DTR2

4] s
3] o

RCK
SCH
o SO

(9] saH

5 NLSF595 IKz) 5 4 —ff LED

www.icbase.com




800-8808051

Voo

—GND

S0H 50% Vigg
Kl 6
Ve
RCK o~

— GND

QA-OH
VoL +0.3V

Kl 8
Voo
SCH 50%
— GND
VALD
Voo
] 50%
GND
b ty
— Vot
SCK or RCK 50
GND
K 10
TEST POINT

OUTPUT
DEVICE
UNDER
TEST I G

* U HE T RSk 5 e L L2
K12

fy —

teaiL

S0OH 30% Ve

SCK 30%

Veeo

— GND

HIGH
IMPEDANCE
VoL +#0.3V

Pzl Lz

OA-OH 0% Voo VoL+03V

K9

— Voo

GMC
taumy

ACK 0%

— Ve

GNC

K11

TEST POINT

CONNECT TO Vg WHEN
ouTPUT oy TESTING tp 2 AND tpzy.
DEVICE CONNECT TO GND WHEN
UNDER TESTING tpgiz AND tagy.

TEST I ¥y

LRI IR SK 5 Je HL 2%
K13
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QA QB Qc QD ] QF QG aH
- OM QOFF OFF QOFF OM ON OFF ON
LED 0 1 1 1 0 0 1 0
DATA
Data must be valid at the time
of the positive edge.
Data <

Duty Cycle Not Important

e
o LT T
—"|250ns|‘—

See Data Sheet for Pinout

T —2_5\,-"/

QA ——W—
QB e—w—
For Cascading =—— S0QH QC —g—w—r
Devices QD —g——T—» 50V
Data — | &l OE ——w
Clock — 3CK OF —g—rnr—r
EN — | RCK O | A

_/_ EUE QH | g—AAA—

K 16 NLSF595 71l

Device Nomenclature
Device Order Circuit Device | Package | Tape & Reel
Number Indicator | Technology | Function | Suffix Suffix Package Type Tape & Reel Sizet
MNLSFEE5MNR2 ML 3F 545 MN R2 QFN 13~inch/2500 Unit
MLSF5850TR2 ML SF 595 oT R2 TSS0P 13-inch/2500 Unit
NLSF595DR2 ML 3F 535 D R2 sS0I1C 13~inch/2500 Unit

TR S BRI TEA R, OfFSIF e 5adk K, WS HRAF RS ERME TN —
BRD8011/D.
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TOP VIEW
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ISSUE B

16X 008 |C

SIDE VIEW A1
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0.10|C
005 |C
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SEATING
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I
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¥ 545 S ASME Y14.5M, 1994,

« BEHIRSE: =K.

< RSF b TR, (EFEZus 0.25 F) 0.30 KA E
S

4, PRGOS v
5. Lmax Z&MHA e H A R 585 id (FLAG) Z i)t
ANAEE—0.2 22K,
[ MiLLIMETERS
| Dim] wiN | ma |
A | oeo | 100
A1 ooo | oos
23| D20REF
b | 015 | 020
D 3.00 BSC
pD2| 165 | 185
E 300 BSC
Ez2| 165 [ 185
e DE0BSC
K| oz0 [ —-
L | o200 | oso
o= AT N
3.25
. 0.128
0575 0.30
0.022 —_— EXPOSED PAD
002 [T )/
0
b O ——FA=—
EPERN e [ A S f e
=) =
] I =
| —
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| 0.50 0.012
0.02
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55 gf

TSSOP-16
JE% DT
CASE 948F-01
ISSUE O

16% K REF

— —{&{ 0100009 @[ 1|V ©|v B)|

R T

Al

b WY

16 3

/N

WY

B IT SECTION N-N
ETE R

e
—
—
x

y
3] 0.15 (0008 T[U ©)]

DETAILE

TR

w N
s

5 A G ANST Y14.5M,
1982,

R =K.

R A ANEFEEALER,
TR IR o AL AR R
BT B AN T 0.15
(0.006).

R B AV 2 18] () 7
oy H A o A T A R )
SR Al R N A 2B U
0.25 (0.010).

R K AVEFERHG™, 155

A2 (PSR ™ R4 0.08
(0.003), 7Efm NMESA: T8
RS K

Pl o g M TR A T s A BN ik 2
*,

RsP A 5 B #ESEHER-W-_ -

MILUMETERS INCHES
MN MAX MIN_| MAX

43 500 [ 0193 | 0.200

430 45) | 0189 | 0177

1.2 — | 0047

005 015 | 0002 | 0.006

| [ eamNETE

0.3 075 | 020 | 0080

A S
T H DETAH.E—~”HJA&d{

¢0.10 (0.004)
—T— | SEATING D

PLANE
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0.18 02 [ 0007 | 0011
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0.8 02 [ 0004 | 0.008

=

0.8 016 | 0.004 | 0.006

0.13 030 | 0007 | 0012

0.13 025 | 0007 | 0.010
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- SEATING
FLANE

1|;|_F|_ AHAA H_Ij

(D 8
Hjl_lr;H_H_H_H_H
G

K_

SOIC-16
JE%& D
CASE 751B-05
ISSUE J

7

ParL

4

HHEHEEEE

...

"_1‘_(1:( %M

6025 (0.010)@ | B D)

{025 0010 @|T[B ®|AG)]

R

1.

2.
3.

()]
7

= E 5 % )E B ANSI
Y14.5M, 1982.

BRI =K.

RoF A S B AVEFEBIRY 5
5%

R A — T PR H 5 A dee KA
7 0.15 (0.005).

JOF D ANVEFERHG™ 5

IR EEY TR S|
0.127 (0.005), 7E# KM R4
IR D.

MILLIMETERS

MIN MAX
9480 [ 1000

INCHES

MIN_| MAX
038 | 033

3480 400 [ 0150 | 015

135 175 | 005 | 0068

0.35 043 [ 0014 | 0013

040 125 | 0016 | 0040

127 B5G 0.050 BSC

019 025 [ 0008 | 0009

010 | 025 [ o000 [ 000
0o 77 o° [ 7°

5480 620 [ 022 | 024

z-u:asm-nl:nunh-|§

025 050 [ 0010 | 0019

W AREUUESE, WHESER, 8 HNE ORI
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