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'ĢĠĮīĞ ϛ m 4ZTUÍNF EF SÊDFQUJPO QMBDÊ TVS MF UPJU EF MB )BMMF EF HZNOBTUJRVF EV (ZNOBTF
EFT "MQFT Æ #JFOOF� 6O QSÊBNQMJêDBUFVS FTU QMBDÊ EJSFDUFNFOU TVS MF NÄU EF M�BOUFOOF QPVS
HBHOFS FO RVBMJUÊ EF TJHOBM�

4J M�PCKFU FTU FO NPVWFNFOU
 M�POEF SÊëÊDIJF WFSSB TB GSÊRVFODF BVHNFOUFS PV EJNJOVFS FO GPODUJPO EF TB WJUFTTF
SBEJBMF QBS SBQQPSU BV SBEBS
 NBJT BVTTJ QBS SBQQPSU BV NPVWFNFOU EF M�PCTFSWBUFVS� $F QIÊOPNÍOF EF EÊDBMBHF
EF GSÊRVFODF հG FTU DPOOV TPVT MB EÊOPNJOBUJPO E�FĒFU %PQQMFS�'J[FBV�

հG = G39 − G59 	Ϛ


PÜ G59 FTU MB GSÊRVFODF ÊNJTF QBS MF SBEBS FU G39 MB GSÊRVFODF DBQUÊF QBS M�BOUFOOF�

-FT PCKFUT RVJ SÊëÊDIJTTFOU M�POEF TF EÊQMBDFOU Æ VOF WJUFTTF SFMBUJWFNFOU ÊMFWÊF EBOT MF DBT E�VO NÊUÊPSF FU CJFO
QMVT GBJCMF T�JM T�BHJU E�BWJPOT� &O BZBOU DPOOBJTTBODF EF MB USBKFDUPJSF EVNÊUÊPSF
 JM FTU QPTTJCMF EÍT MPST EF MPDBMJTFS
TPO ÊWFOUVFM QPJOU E�JNQBDU TVS OPUSF QMBOÍUF�

հG =
ϏG59 · DPT

(
ʃ
Ϗ
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D
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-B DPOTUBOUF D DPSSFTQPOE Æ MB WJUFTTF EF MB MVNJÍSF
 TPJU FOWJSPO D = ϐ · ώύϕ N/T� -�BOHMF CJTUBUJRVF ʃ O�FTU QBT
DPOOV NBJT QFVU ËUSF FTUJNÊ � TB WBMFVS ÊUBOU SFMBUJWFNFOU GBJCMF MPSTRVF MF TJHOBM QSPWJFOU E�VO NÊUÊPSF PV E�VO
TBUFMMJUF FU FTU QMVT ÊMFWÊ QPVS VO BWJPO�

.BMIFVSFVTFNFOU
 MB WJUFTTF !W FU MB QPTJUJPO EF M�PCKFU OF QFVWFOU QBT ËUSF EÊêOJFT BWFD VOF TFVMF TUBUJPO EF
SÊDFQUJPO
 DBS M�BOHMF ʅ 	DG� 'JHVSF Ϝ
 FTU JODPOOV� .BJT JM FTU OÊBONPJOT QPTTJCMF EF EÊêOJS MB QSPKFDUJPO EF MB
WJUFTTF TVS M�BOHMF CJTUBUJRVF !X�

||!X|| = DPT ʅ ||!W|| 	Ϝ
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 MB UFDIOPMPHJF EF M�ÊQPRVF OF
QFSNFUUBJU QBT E�BUUFJOESF MFT SÊTVMUBUT BDUVFMT� -F CVU E�BMPST ÊUBJU E�ÊDPVUFS M�ÊDIP EFTNÊUÊPSFT TPVT GPSNF TPOPSF�
-FT êDIJFST BVEJP ÊUBJFOU FOSFHJTUSÊT TVS EFT CBOEFT NBHOÊUJRVFT
 UFDIOPMPHJF UPUBMFNFOU PCTPMÍUF EF OPT KPVST�

� "DRVJTJUJPO EFT EPOOÏFT

6O NÊUÊPSPÐEF 	UFSNF EÊTJHOBOU VO NÊUÊPSF MPSTRV�JM FTU FODPSF EBOT M�FTQBDF
 QÊOÍUSF EBOT MB NÊTPTQIÍSF

DPVDIF EF M�BUNPTQIÍSF TJUVÊF Æ VOF DFOUBJOF EF LJMPNÍUSFT E�BMUJUVEF
 Æ VOF WJUFTTF IZQFSTPOJRVF� -�POEF JO�
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'ĢĠĮīĞ ϝ m -�POEF O�FTU QBT SÊëÊDIJF QBS MF NÊUÊPSF MVJ�NËNF
 NBJT QBS TB USBÏOÊF�

-�POEF SÊëÊDIJF FTU DBQUÊF QBS MF TZTUÍNF EF SÊDFQUJPO WJB M�BOUFOOF (SPVOE�1MBO ϐ/ϑ − ʌ� 6O QSÊBNQMJêDBUFVS
FU VO êMUSF QBTTF�CBOEF POU ÊUÊ JOTÊSÊT QPVS PĒSJS QMVT EF TFOTJCJMJUÊ FU EF TÊMFDUJWJUÊ 	DG� 'JHVSF Ϟ
� -F TJHOBM FTU
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FOTVJUF USBOTNJT Æ VO SÊDFQUFVS 64# UZQF 6mM+m#2 .QM;H2 S_PY�

39

'ĢĠĮīĞ Ϟ m 4DIÊNB CMPD EV TZTUÍNF EF SÊDFQUJPO QMBDÊ TVS MF UPJU EF MB )BMMF EF HZNOBTUJRVF
EV (ZNOBTF EFT "MQFT EF #JFOOF�

-F MPHJDJFM JOGPSNBUJRVF aT2+i`mK G�# ok QFSNFU VOF WJTVBMJTBUJPO EF UZQF DIVUF E�FBV 	8BUFSGBMM
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'ĢĠĮīĞ Ϡ m 4JHOBUVSF EFT BWJPOT
 MFVST EÊDBMBHFT FO GSÊRVFODF FTU SFMBUJWFNFOU GBJCMF�

.ÊUÊPSFT � #FBVDPVQ EF NÊUÊPSFT QÊOÍUSFOU EBOT M�BUNPTQIÍSF FU VOF HSBOEF QBSUJF E�FOUSF FVY TF DPOTVNFOU
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1MVJFT E�ÊUPJMFT êMBOUFT � *M FTU JOUÊSFTTBOU EF DPNQUFS MF OPNCSF EF NÊUÊPSFT EÊUFDUÊT MPST E�VOF QÊSJPEF EVSBOU
MBRVFMMF VOF QMVJF E�ÊUPJMFT êMBOUFT FTU BUUFOEVF
 DPNNF QBS FYFNQMF MPST EFT 1FSTÊJEFT PV MPST EFT "RVBSJEFT
	DG� 'JHVSF Ϣ
� -F OPNCSF EF EÊUFDUJPO EF NÊUÊPSFT T�ÊMÍWF Æ QMVTJFVST EJ[BJOFT QBS IFVSFT FO QÊSJPEF EF j QMVJFT
E�ÊUPJMFT êMBOUFT v
 DPOUSF EF M�PSESF E�VOF EJ[BJOF QBS IFVSF FO QÊSJPEF OPSNBMF�
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'ĢĠĮīĞ Ϣ m/PNCSF EF NÊUÊPSFT EÊUFDUÊT KPVSOFMMFNFOU EVSBOU MFT 1FSTÊJEFT BWFD DFUUF JOT�
USVNFOUBUJPO� -F OPNCSF EF NÊUÊPSFT BVHNFOUF MPST EV QJD E�BDUJWJUÊ 	ϚϚ�ϚϞ BPÚU
 Æ FOWJSPO
Ϝϙ EÊUFDUJPOT QBS IFVSF�

4BUFMMJUFT � -B QPTJUJPO FU M�JOTUBOU EF QBTTBHF EF DFSUBJOT TBUFMMJUFT DPNNF QBS FYFNQMF M�*44 	4UBUJPO 4QBUJBMF *OUFS�
OBUJPOBMF
 TPOU EFT EPOOÊFT BDDFTTJCMFT BV QVCMJD� *M FTU QPTTJCMF E�BēSNFS BWFD DFSUJUVEF RV�JM T�BHJU EF TBUFMMJUFT

DBS MFVS WJUFTTF FTU QBS FYFNQMF E�FOWJSPO ϛϝ�ϙϙϙ LN�I
 FTU QMVT ÊMFWÊF RVF EFT BWJPOT
 NBJT CJFO QMVT GBJCMF RVF
DFMMF EFT NÊUÊPSFT�
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'ĢĠĮīĞ Ϛϙ m %FVY JMMVTUSBUJPOT EF M�*44 FOSFHJTUSÊFT TJNVMUBOÊNFOU � PQUJRVFNFOU 	QIPUP�
HSBQIJF
 FU QBS EÊUFDUJPO SBEBS CJTUBUJRVF�

� $PODMVTJPOT

-F TZTUÍNF EF EÊUFDUJPO CBTÊ TVS MFNPEÍMF EV SBEBS CJTUBUJRVF FTU PQÊSBUJPOOFM QBS UPVT MFT UFNQT
 EF KPVS DPNNF
EF OVJU� -B QMBVTJCJMJUÊ EFT SÊTVMUBUT B ÊUÊ WÊSJêÊF EF EJĒÊSFOUFT GBÉPOT
 DPNNF MB EÊUFDUJPO EV QBTTBHF EF MB 4UBUJPO
4QBUJBMF *OUFSOBUJPOBMF 	*44
 PV MFT QMVJFT E�ÊUPJMFT êMBOUFT EFT 1FSTÊJEFT�

-�JOTUBMMBUJPO EF DF TZTUÍNF SFMBUJWFNFOU TJNQMF OF OÊDFTTJUF BVDVOF
 MJDFODF EF SBEJPBNBUFVS
 OJ E�BVUPSJTBUJPO
QBSUJDVMJÍSF�

1PVS BQQSPGPOEJS MFT SÊTVMUBUT
 JM TFSBJU QPTTJCMF E�PQÊSFS QBS USJBOHVMBUJPO TVS QMVTJFVST TJUFT
 QFSNFUUBOU BJOTJ EF
RVBOUJêFS SBJTPOOBCMFNFOU MB WJUFTTF EFT PCKFUT EÊUFDUÊT� "WJT BVY BNBUFVST �

� 3FNFSDJFNFOUT

r $MVC EF SBEJPBNBUFVST )#Ϣ9$ TFDUJPO 1JFSSF�1FSUVJT 	64,"


r (ZNOBTF GSBOÉBJT EF #JFOOF
 .POTJFVS 1IJMJQQF %SPNQU

� -JUUÏSBUVSF

r ?iiTb,ff7e+`TXT�;2bT2`bQ@Q`�M;2X7`f#�f;`�p2bX?iK

r ?iiT,ffrrrX�bi`Qbm`7X+QKfHmtQ`BQMfK2i2Q`2b@�MQK�HB2bX?iK

r 0MJWJFS 1JMMPVE 	)#Ϣ$&.

 ϛϙϚϡ � -F 3BEJPBNBUFVS
 &EJUJPOT 5&$)/*1
 *4#/ ϢϠϡ�ϛ�ϠϚϙϡ�ϚϚϡϝ�ϡ

r ?iiTb,ffrrrXrBHH2KBMXHBf+2/`B+fmiBH2bf.2i2+iBQMnK2i2Q`2bn�2`QM27bnRNRykkXT/7

� $PPSEPOOÏFT

$ÊESJD 8JMMFNJO
$IFNJO EFT "MPVFUUFT ϟ
$)�ϛϞϚϞ 1SËMFT

+2/`B+!rBHH2KBMXHB
?iiTb,ffrrrXrBHH2KBMXHBf+2/`B+f
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Ib1 = Ic2

Ie1

Vec1
E

CB

Veb1

Ur2

Uled

V1 - Vbe = 5v

Ic1

Pin Arduino (0V / 5V)

Rb*Ib - Vbe= 5v

Rb*(Ic/hFE) - Vbe = 5v

--> Rb = hFE* (5v + Vbe) / Ic

Vbe = -1.2V (n� gatif car PNP)
hFE = 1000
Ic = 36*20mA = 0.72A

Exemple :

--> Rb = hFE* (5v + Vbe) / Ic

= 1000*(5-1.2)/0.72
 
= 5.2KOhm
 
--> on prend la moiti�  pour � tre s r 
que le transistor soit satur�  --> 10KOhm
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E C
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Ib2

Vce2

Vbe2

Ur1

gestion des colonnes

VCC
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(TOP VIEW)

NC – No internal connection
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8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUT REGISTERS
Check for Samples: SN54HC595 SN74HC595

1FEATURES
• 8-Bit Serial-In, Parallel-Out Shift
• Wide Operating Voltage Range of 2 V to 6 V
• High-Current 3-State Outputs Can Drive Up To

15 LSTTL Loads
• Low Power Consumption: 80-ȝA (Max) ICC
• tpd = 13 ns (Typ)
• ±6-mA Output Drive at 5 V
• Low Input Current: 1 ȝA (Max)
• Shift Register Has Direct Clear

DESCRIPTION
The 'HC595 devices contain an 8-bit serial-in,
parallel-out shift register that feeds an 8-bit D-type
storage register. The storage register has parallel
3-state outputs. Separate clocks are provided for both
the shift and storage register. The shift register has a
direct overriding clear (SRCLR) input, serial (SER)
input, and serial outputs for cascading. When the
output-enable (OE) input is high, the outputs are in
the high-impedance state.
Both the shift register clock (SRCLK) and storage
register clock (RCLK) are positive-edge triggered. If
both clocks are connected together, the shift register
always is one clock pulse ahead of the storage
register.

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 1982–2009, Texas Instruments IncorporatedProducts conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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5 Device Comparison Table

OVERTEMPERATURE OPEN-LOAD SHORT TO GND SHORT TO VLEDDEVICE(1) DETECTION DETECTION DETECTION DETECTION
TLC5916 X X X —
TLC5917 X X X X

(1) The device has one single error register for all these conditions (one error bit per channel).

6 Pin Configuration and Functions

16-PIN

Pin Functions
PIN

I/O DESCRIPTION
NAME NO.
CLK 3 I Clock input for data shift on rising edge
GND 1 – Ground for control logic and current sink

Data strobe input
Serial data is transferred to the respective latch when LE(ED1) is high. The data is latchedLE(ED1) 4 I when LE(ED1) goes low. Also, a control signal input for an Error Detection Mode and Current
Adjust Mode (see Timing Diagram). LE(ED1) has an internal pulldown.
Output enable. When OE(ED2) is active (low), the output drivers are enabled; when
OE(ED2) is high, all output drivers are turned OFF (blanked). Also, a control signal input forOE(ED2) 13 I an Error Detection Mode and Current Adjust Mode (see Figure 11). OE(ED2) has an internal
pullup.

OUT0 to OUT7 5 to 12 O Constant-current outputs
R-EXT 15 I External Resistor - Connect an external resistor to ground to set the current for all outputs
SDI 2 I Serial-data input to the Shift register
SDO 14 O Serial-data output to the following SDI of next driver IC or to the microcontroller
VDD 16 I Supply voltage

Copyright © 2007–2015, Texas Instruments Incorporated Submit Documentation Feedback 3
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5 Device Comparison Table

OVERTEMPERATURE OPEN-LOAD SHORT TO GND SHORT TO VLEDDEVICE(1) DETECTION DETECTION DETECTION DETECTION
TLC5916 X X X —
TLC5917 X X X X

(1) The device has one single error register for all these conditions (one error bit per channel).

6 Pin Configuration and Functions

16-PIN

Pin Functions
PIN

I/O DESCRIPTION
NAME NO.
CLK 3 I Clock input for data shift on rising edge
GND 1 – Ground for control logic and current sink

Data strobe input
Serial data is transferred to the respective latch when LE(ED1) is high. The data is latchedLE(ED1) 4 I when LE(ED1) goes low. Also, a control signal input for an Error Detection Mode and Current
Adjust Mode (see Timing Diagram). LE(ED1) has an internal pulldown.
Output enable. When OE(ED2) is active (low), the output drivers are enabled; when
OE(ED2) is high, all output drivers are turned OFF (blanked). Also, a control signal input forOE(ED2) 13 I an Error Detection Mode and Current Adjust Mode (see Figure 11). OE(ED2) has an internal
pullup.

OUT0 to OUT7 5 to 12 O Constant-current outputs
R-EXT 15 I External Resistor - Connect an external resistor to ground to set the current for all outputs
SDI 2 I Serial-data input to the Shift register
SDO 14 O Serial-data output to the following SDI of next driver IC or to the microcontroller
VDD 16 I Supply voltage

Copyright © 2007–2015, Texas Instruments Incorporated Submit Documentation Feedback 3
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