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STP16CP596

Low voltage 16-Bit, constant current LED sink driver

Features

Low voltage power supply down to 3V

16 constant current output channels

m Adjustable output current through external
resistor

m Serial data IN/parallel data OUT

Serial OUT changes state on the falling edges
of clock

3.3V micro driver-able
Output current: 3-50 mA
25MHz clock frequency

Available in high thermal efficiency TSSOP
exposed pad

Description

The STP16CP596 is a monolithic, low vo'iage,
low current power 16-bit shift register -ie sigr.ec for
LED panel displays. The STP16CP 596 coitains a
16-bit serial-IN, parallel-OUT chift register that
feeds a 16-bit, D-type storague register. In the
output stage, sixteer veguiaied current scurces
were designed to provide 3-50mA corrsaant
current to dri'2 the LEDs.

Compared wih the STPIC6C5L5, the device
providas jieat flexibility and mproved
tetornance in LEC punel system design.

Jrder codes

TSSOP24 TSSOP21

(exposec. o d)

Users can adjust the STP16CP596 output current
with: 20 &xternal resistor, controlling the LEDs'
1Laht intensity.

The STP16CP596 guarantees a 16V output
driving capability, allowing users to connect more
LEDs in series. The high clock frequency (25MHz)
also satisfies the high volume data transmission
system requirement. The 3.3V voltage supply is
useful for applications that interface any
microprocessor from 3.3V.

Compared with a standard TSSOP package, the
TSSOP exposed pad increases heat dissipation
capability by a factor of 2:5.

Part number Package Packaging
STP16CP596B1R DIP-24 15 parts per tube
STP16CP596M S0O-24 (Tube) 40 parts per tube
STP16CP596MTR SO-24 (Tape & Reel) 1000 parts per reel
STP16CP596TTR TSSOP24 (Tape & Reel) 2500 parts per reel
STP16CP596XTTR TSSOP24 Exposed-Pad (Tape & Reel) 2500 parts per reel
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1 Summary description

1

1.1

Note:

g

Summary description

Table 1. Current accuracy
Current accuracy
Output Voltage Between ICs
Output Current Between bits
>0.1V 3mAN G = 5V + 3% +6%
>0.15V 5mAN ¢ = 5V + 2% + 6%
>0.25V 10mAN ¢ = 5V + 2% + 6%
> 0.5V 20mA/N ¢ = 5V +1% 4 6%
>1.2V 40mAN ¢ = 5V +1% L%
>1.4V 50mA/N g = 5V +1% ___J___ +6%
Pin connection and description
Figure 1. Connections diagram ~
N
GND [ 1 24]] Vpp
spl ]z 23]] R—EXT
CLk I3 22[] SDO
LE [l 4 21]] OEF
outo [|s 20[] OUT15
ouTt [l e 19[] OUT14
ouT2 [ 7 18[] OUT13
ouT3 [| 8 17[] OUT12
ouT4 [[ o 16 [] ouT11
ouT5 [] 10 5[] ouT10
ouTe [| 1 14[] OUT9
ouT7 [] 12 13]] ouT8
cs15120
The Exposed-Pad is electrically not connected
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1 Summary description
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STP16CP596
Table 2. Pin description
PIN N° Symbol Name and function

1 GND Ground Terminal

2 SDI Serial data input terminal

3 CLK Clock input terminal

4 LE Latch input terminal

5-20 OuUT 0-15 Output terminal

21 OE Input terminal of output enable (active low)
22 SDO Serial data out terminal
23 R-EXT Input terminal of an external resistor for constant current programing
24 Vbp Supply voltage terminal

J




STP16CP596 2 Equivalent circuit of inputs and outputs

2 Equivalent circuit of inputs and outputs

Figure 2. OE Terminal

Vpp © * * *

Ri(up)
E (3 ::JP___
GND © o AN\

C€sS15180

Figure 3. LE Terminal

Vop © 9) f
|
LE 0-m— ]
PI(down)
GND o

CsS15190

g
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2 Equivalent circuit of inputs and outputs

STP16CP596

Figure 4. CLK, SDI Terminal

Vpp © *® *—
:
CLK,SH O \ 4 o——
x -
GND o * *—
Figure 5. SDO Terminal AN
Vpp © .
o %
th
16 LE - L4 —0O SDO
S
GND ©
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STP16CP596

2 Equivalent circuit of inputs and outputs

Figure 6. Block diagram - normal mode
ouTOo OUT1 ouT15
R—EXT O—— I-REG. /T\,l, /T\,l, I
OF O {>o ¢ .
Q Q Q
)
ST D ST !jT
o> o
|
Dl o ll> D Q b o—<+— q D Q—o0 SDO
CK » —|>CK— r CK ’—c CK
CLK N l ®
CS15090
2.1 Trutr. table
Tapole 3. Truth table
Clock LE OE SERIAL-IN | OUTO ......ovvvrereens OUT7 ..covvvrrrrnnnes OuUT15 SDO

| H L Dn Dn..... Dn-7 ..... Dn -15 Dn -15

| L L Dn +1 No Change Dn -14

| H L Dn+2 Dn-2..... Dn-5..... Dn -13 Dn -13

| X L Dn+3 Dn-2..... Dn-5..... Dn -13 Dn -13

| X L Dn+3 ON Dn -13
Note: OUTO to OUT15 = ON when Dn = H; OUTO to OUT15 = OFF when Dn = L.
IYI 7/26




2 Equivalent circuit of inputs and outputs STP16CP596

2.2 Timing diagram

Figure 7. Timing diagram - normal mode

16 17

15
HIGH
cu L] L L1 L |
ov

HIGH
50 [T] | |
ov
HIGH
LE | |
ov
I — HIGH
OE
ov
ON
ouTO
W L”———— OFF
| ON
ouT1
=\ J —— OFF
ON
ouT2
"3 OFF
ON
ouT15
N l—wn OFF
T HIGH
SDO FZ/ 7 4%7;/
422 ov

€s15100

Note: Note: The latches circuit hc:ac aata when the LE terminal is Low.

When the LE termira! is at!igh level, latch circuit doesn’t hold the data it passes from the input
to the output.

When the O terniinal is at Low level, output terminals OUTO to OUT15 respond to the data,
either ON or OFF.

Wher the OE terminal is at High level, it switches off all the data on the output terminal.

4
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STP16CP596

3 Waveforms

3

g

Waveforms

Figure 8. Clock, Serial-IN, Serial-OUT

CLK

50%/

1}WCLK

1‘SETL,"P1

\50%

SDI

50%

50%

fHOLD

SDO

/

p—
/
}l} 5 TPHL 517050

Figure 9. Clock, Serial-In, Laich, Cnable, Outputs

CLK

SDI

LE

QUTn

50%

A

o

tsetupz
50% 50%
twiar
twena
50% 50%
tserues
50% >x<
terer/tenn
teuiz / ez
teuis/teins €s17060
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3 Waveforms

STP16CP596
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Figure 10. Outputs

OUTn
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STP16CP596 4 Maximum rating

4 Maximum rating

Stressing the device above the rating listed in the “Absolute Maximum Ratings” table may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the Operating sections of this
specification is not implied. Exposure to Absolute Maximum Rating conditions for extended
periods may affect device reliability. Refer also to the STMicroelectronics SURE Program and
other relevant quality documents.

Table 4.  Absolute maximum ratings

Symbol Parameter Value : Unit
Vpp Supply Voltage Oto7 \ _i ) \/—
Vo Output Voltage -0.£ to 16_ - Vv
lo Output Current ?O_ mA
Vv, Input Voltage R _-b_.4 to Vpp+0.4 \Y;
lcnp | GND Terminal Current /D 800 mA
folk Clock Frequency \</ 25 MHz
Topr | Operating Temperature Range o il -40 to +125 °C
Tstg | Storage Temperature Range )T -65 to +150 °C

4.1 Thermal data

Table 5. Thern.al 1ata

240
Symbol Parameter DIP-24 | SO-24 | TSSOP-24 | VSSOP-24"1 | ;5

(exposed pad)

BMA Ther_mal Resistance Junction- 60 75 85 375 C/W
ambient

L

1. The Exposed-Pad should be soldered to the PBC to realize the thermal benefits

g
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4 Maximum rating STP16CP596

4.2 Recommended operating conditions

Table 6. Recommended operating conditions

Symbol Parameter Test conditions Min. Typ. Max. Unit
Vbp | Supply Voltage 3.0 5.5 Vv
Vo Output Voltage 16.0 \Y

lo Output Current OUTn 3 50 mA
loH Output Current Serial OUT +1 mA
loL Output Current Serial OUT -1 mA

ViH Input Voltage 0.7Vpp VDD-_'-O—o! _V_

ViL Input Voltage -0.3 3.3 /n, Vv
tyar | LE Pulse Width 20 \\" ns
twcLk | CLK Pulse Width oy ns
tyen | OE Pulse Width a0 ns
tseTupP(D) | Setup Time for DATA Vop =3.3V F 20 ns
tHoLp(p) | Hold Time for DATA 15 ns
tREML) E;:_Ir_rgﬁal Time for 15 ns

foLk | Clock Frequency | Cascade Operation(!) 25 MHz

1. If the device is connected in ¢ as~ade, it .nay not be possible achieve the maximum data transfer. Please
considered the timings careiuily

J

12/26




STP16CP596

5 Electrical characteristics

5

g

Electrical characteristics

Table 7.  Electrical characteristics (Vpp = 3.3V to 5V, T = 25°C, unless otherwise
specified.)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
ViH Input Voltage High Level 0.7Vpp Vpp \Y;
ViL Input Voltage Low Level GND 0.3Vpp| V
lon Output Leakage Current Vop=16V 10 LA
VoL Output Voltage (Serial OUT) | loL = TmA 0.4 \%

. Vbp-
Vou Output Voltage (Serial OUT) |loy =-1mA 0.4V ‘ \Y
Vo = 20.2V, Rexr = 6.2K N\
loL1A © EXT “ 255 | 3 | 315 | ma
Vpp = 3.3V
Output Current y s - —+—
0= 20.5V, Rexr = 1KQ
|
OL2A Vpp = 3.3V 196 | 20 | 204 | mA
Vo = 20.2V, R 7 = 8.2KQ)
AloL1a Output Current Error Vpp = 3.3V 4 | 6 | %
between bit (All Outputs v — ;-R "
ON) ()==0.5Y, Rexr = 1KQ
Al 9
OL2A Vpp, ~ 3.3V +2 +3 Yo
Vo = 20.2V, Rexr = 6.2KQ
|
OL1B Vpp = 5V 29 3 3.1 mA
Output Curren’ v vt R "
=2>0.5 = 1KQ
| o] » REXT
OL2B Vpp = 5V 19.6 20 20.4 | mA
N Vo = 20.2V, Rexr = 6.2K
AloL 18 | VO ey EXT “ +2 | +35 | %
o Output Current Error DD =
between bit (All Output ON) > —
AloLo Vo =205V, Rexr = 1K +1 +2 | %
Vpp = 5V
Rsinwp) | Pull-up Resistor 150 300 600 | KQ
RsiN(down) | Pull-down Resistor 100 | 200 | 400 | KQ
| RexT = OPEN 03
DD(OFF) OUT 0to 15 = OFF '
R = 6.2KQ
Ipp(orFz) | Supply Current (OFF) OIlEJ>EITO t0 15 = OFF 1
Rext = 1KQ
'oD(OFF) OUT 0to 15 = OFF 8 mA
R = 6.2KQ
| EXT 1
DD(ON1) OUT 0to 15=ON
Supply Current (ON)
Ipponz) Rexr = 1KQ 3
OUT0to 15=0N
13/26




6 Switching characteristics

STP16CP596

6

Switching characteristics

Table 8.  Switching characteristics (Vpp = 3.3V, T = 25°C, unless otherwise specified.)
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Propagation Delay Time,
'PLH1 | CLK-OUTN, LE = H, OE = L 250 | 280 | ns
Propagation Delay Time,
tpLH2 EE?OUTn ﬁyz L 220 | 250 | ns
Propagation Delay Time,
tpLHs &QOUTn LEy= H 200 | 250 [\
t Propagation Delay Time, Vpp =3.3V Vit =Vop o5 :U e ns
PLH CLK-SDO V). = GND C_ = 13pF
i i lo = 40mA V =3V e \%
o | oot B | L 5 | 50 |
,LE=H,OE=L | Rgyr =470 Q RL=659F
Propagation Delay Time,
Propagation Delay Time,
tpHLa e SUTH LE = H 50 | 70 | ns
Propagation Delay Time,
tPHL P gCLK-SDOy 25 50 ns
ton Output Rise Time 70 ~ 90% of voltage waveform 260 400 ns
torr Output Fall Tin e 90 ~ 10% of voltage waveform 50 80 ns

Note: 1 To prevent current cvorshcot, during the Outputs switching, the overhead output voltage must
be less than 1V.

2 The Maxir.iun. suggested swithching frequency is up tp 10KHz.

14/26
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7 Test circuit

STP16CP596

7 Test circuit

Figure 11. DC Characteristics

loL
Vbp ouTo f——o
o—1 ot
heshim 5 CLK
—
o— LE
_ ouTI5 — —
VILViH f -
R—EXT GND sD0 |——>0

|
€S15480

Figure 12. AC Characteristicc

Vop ouTo

b —

WORD CLK
RL

GENERATOR LE
ouT15

SDI _I I_

R-EXT GND sbo 1 cL
T )

CS15470
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8 Typical characteristics STP16CP596

8 Typical characteristics

Figure 13. Output current-Rgx resistor Figure 14. Power dissipation vs. temperature
package
CS17640
RE)(T(kQ> s IF)D (W)
22 3.5
20 \
18 \ 3.0 \\
16 \ N\
\ 2.5 N
14 \ DIP \ TSSOP EXP—PAD
12 \ 2.0 ‘\ T
10 N NC NN
\ "o SOP| N N\ )
8 N ;
6 \ 1.0 \\E‘\\\ \\\
\ RN
™~
4 0.5 | \\Q\\
2 | TssoP \§§
0 —— 0 > > S
0 10 20 30 40 1g(mA) 25 0 75 100 125  Tp(°C)
Figure 15. Output current vs. drop voltage Siau ‘e 16. Output current vs xAIOL(%)
CS22340 €S22350
lo(mA) | lo (MA)
|
50 — N
Ve =3.3V ‘ ; \
40 — // R™ Vee=5Y
| /
30 X /' 10 S

|
20— =1 /

R

0 //
/
0 1
0 0.2 04 06 08 1.0 1.2 1.4 Vprop(V) 0 05 1 1.5 2 25 3 Al (%)
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STP16CP596

8 Typical characteristics

Figure 17. Blue powerLED application circuit

C=22uF

il

Vo =0.7V —/—— =

>V, =4V (Note)

/OE

gL

f=10KHz

L 2% 28 23 & X
OUTO OUT1 0UT2 O0UT3 ouT15
R—EXT
STP16CP596
L

Note: V| Will be accorded with the V¢ of LED

g
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9 Package mechanical data

STP16CP596

9
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect. The category of
second Level Interconnect is marked on the package and on the inner box label, in compliance
with JEDEC Standard JESD97. The maximum ratings related to soldering conditions are also
marked on the inner box label. ECOPACK is an ST trademark. ECOPACK specifications are

available at: www.st.com.

4




STP16CP596

9 Package mechanical data

Table 9.  Plastic DIP-24 (0.25) Mechanical data
mm inch
Ref
Min Typ Max Min Typ Max
A 4.32 0.170
A1 0.38 0.015
A2 3.3 0.130
B 0.41 0.46 0.51 0.016 0.018 0.020
B1 1.40 1.52 1.65 0.055 0.060 0.065
c 0.20 0.25 0.30 0.008 0.010 0.012
D 31.62 31.75 31.88 1.245 1.250 1.2R5
E 7.62 8.26 0.300 | o 325
E1 6.35 6.60 6.86 0.250 0.261 ! 0.270
e 2.54 2100
E1 7.62 L 0.300
L 3.18 3.43 0.1°5 0.135
M 0° 15° 0s 15°
Figure 18. Plastic DIP-24 (0.25) Package dimensio-s
E Ll
. Ef .
- \ U 1 3 T
I - |
~N| 2 9 < ' Ml
| D S I r 'I li | | iII| I|
Tr i 5 |||"§ i.’l
] : - I i
i ! L I Ll
| ‘ | |___Stand-off
b B1 e e
e 1 T | |
[
D
f II
(11 riririrlr '-.\ '-
Ny
24 13 ) [\t 7
- '|'| 015
. '|'|I 0,38
'I \ Gage Plae
1 12 |1
|
L O O O O OO OO OO o
I
0034965/D

[S74
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9 Package mechanical data STP16CP596

Table 10. TSSOP24 Mechanical data

mm inch
Ref
Min Typ Max Min Typ Max
A 1.1 0.043
At 0.05 0.15 0.002 0.006
A2 0.9 0.035
b 0.19 0.30 0.0075 0.0118
c 0.09 0.20 0.0035 0.0079
D 7.7 7.9 0.303 0.311
E 43 45 0.169 177
e 0.65 BSC 0.0256BSC | |
H 6.25 6.5 0.246 | 0256
K 0° 8° 0° ) 8°
L 0.50 0.70 0020 I N 0.028

Figure 19. TSSOP24 Package dimensions

el PR, S
wl ol el # N |

D

IRInInininininininining

S

PIN 1 IDENTIFICATION (|_| U |_| U |_| U |_| U |_| |_| |_| |_|

70474768

J
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STP16CP596

9 Package mechanical data

Table 11. Tape & Reel TSSOP24
mm inch
Ref
Min Typ Max Min Typ Max

A 330 12.992

C 12.8 13.2 0.504 0.519

D 20.2 0.795

N 60 2.362

T 224 0.882

Ao 6.8 7 0.268 0.276

Bo 8.2 8.4 0.323 (1.231

Ko 1.7 1.9 0.067 075

Po 3.9 41 0.153 0.161

P 11.9 121 0.468 0.476
Figure 20. Reel dimensions

™
N
A
i i
Po
Bo
b n i Ll ) I 7
Ko Ao P
— - =t Lo —t
Nate: Drawlng not In scale
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9 Package mechanical data

STP16CP596

Table 12. S0-24 Mechanical data
mm inch
Ref
Min Typ Max Min Typ Max
A 2.65 0.104
at 0.1 0.2 0.004 0.008
a2 2.45 0.096
b 0.35 0.49 0.014 0.019
b1 0.23 0.32 0.009 0.012
c 05 0.020
ci 45°(typ.)
D 15.20 15.60 0.598 L o4
10.00 10.65 0.393 I 0419
e 1.27 1050
e3 13.97 0550
F 7.40 7.60 0201 0.300
0.50 127 1020 0.050
S °(|'.=;i78
Figure 21. SO-24 Package dimensions
L
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STP16CP596

9 Package mechanical data

Table 13. Tape & Reel SO-24
mm inch
Ref
Min Typ Max Min Typ Max
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 30.4 1.197
Ao 10.8 11.0 0.425 0.433
Bo 15.7 15.9 0.618 (.F26
Ko 2.9 3.1 0.114 o122
Po 3.9 4.1 0.153 0161
P 11.9 121 0.468 ) 0.476
Figure 22. Reel dimensions e
! _
N

Ko

Po

Ao

Mote: Drawing not In scale

g
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9 Package mechanical data STP16CP596
Table 14. TSSOP24 Exposed-pad
mm inch
Ref
Min Typ Max Min Typ Max
A 1.2 0.047
A1 0.15 0.004 0.006
A2 0.8 1 1.05 0.031 0.039 0.041
b 0.19 0.30 0.007 0.012
c 0.09 0.20 0.004 0.0089
D 7.7 7.8 7.9 0.303 0.307 0 311
D1 2.7 0.106
E 6.2 6.4 6.6 0.244 0.252 \ 0.260
E1 4.3 4.4 4.5 0.169 2170 0.177
E2 1.5 0.059
0.65 0.0256
K 0° 8° e 8°
0.45 0.60 0.75 0.018 0.024 0.030
Figure 23. TSSOP24 dimensions
Ean] T
UIG inch
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10 Revision history
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g

Revision history

Table 15. Revision history

Date Revision Change
08-Apr-2005 1 First Release.
02-May-2005 2 Typing Error on the description features.
25-Jul-2005 3 Add note on Fig. 1 and Table 5.
16-May-2006 4 New template, few updates
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