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STP08CDC596

8-Bit constant current

Led sink driver with full outputs detection

General features

8 constant current output channels

m Adjustable output current through one external
resistor

m Open and short line, short to GND, short to
V-LED supply error detection

m Serial data in/parallel data out

Serial out change state on the falling edges of
clock

Output current: 20-120mA
3.3V micro driver-able
25MHz clock frequency

Description

The STP0O8CDC596 is a monolithic, medium-
voltage, low current power 8-bit shift register
designed for LED panel display. The
STP08CDC596 contains a 8-bit serial-in, parallel-
out shift register that feeds a 8-bitD-type sicrage
register. In the output stage, eight regu alez
current sources were designed to proviue 15-
120mA constant current to drive the | EDs.

The STP08CDC596 contains. e built-IN error
detection feature. The device performs this
additional function itk out any increase of the pin
number and any change of the pin function, if
compared to e s’andard device without error
detectior, Counsequently, choosing this device
does r ot miean to change the footprint on the
bcaiu,

Order codes

Available in high thermal TSSOP exposed pad.

TSSOP16
(Exposec p=2}

TSSOP16

To perform this functionality mode ‘h«: device
needs a digital key coming froia the
Microprocessor. The STF06_0C596 is able to
detect: open and st.or. ¢n the LED line, short to
GND, short to LFD voltage supply. The data
mapping of c.tput channels status detection is
providea b » a teedback from the serial output to
the Mizrcprocessor.

“rougn an external resistor, users may adjust the
STP0O8CDC596 output current, controlling the
light intensity of LEDs.

The STP08CDC596 guarantees 16V output
driving capability, allowing users to connect more
LEDs in series. The high clock frequency, 25
MHz, also satisfies the system requirement of
high volume data transmission.

The device is offered in DIP-16, SO-16,
TSSOP-16 and TSSOP-16 Exposed Pad
packages.

The STP08CDC596 is well suitable for traffic
display signs where the detection feature is
strongly required.

Part Number Temperature range Package Packaging
STP08CDC596B1 -40°C to 125°C DIP-16 25 part per tube
STP08CDC596M -40°C to 125°C SO-16 (Tube) 50 parts per tube

STP08CDC596MTR -40°C to 125°C SO-16 (Tape & Reel) 2500 parts per reel

STPO8CDC596TTR -40°C to 125°C TSSOP16 (Tape & Reel) 2500 parts per reel

STPO8CDC596XTTR -40°C to 125°C TSSOP16 Exposed pad (Tape & Reel) | 2500 parts per reel
August 2006 Rev 3 1/29
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STP08CDC596

Summary description

1 Summary description

Table 1. Current accuracy

Current accuracy
Output voltage Output current
Between bits Between ICs
>0.7V (Typ) +3% +10% 20 to 120mA
1.1 Pin connection and description
Figure 1. Connections diagram
-/
GND [ 161 Vpp
SDI [ 2 15[] R—EXT
CLK [s 14[] SDO
LE/DM1 [] + 13[] OE/DM2
outo  [Is 12{] OUT7
outt  [ls 11 {] OUT6
ouUT?2 7 0[] OUT5
0UT3 [s 9 [] ouT4
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/DMA1 Latch input terminal
5-12 OuT 0-7 Output terminal
13 OE/DM2 Output enable input terminal (active low)
14 SDO Serial data out terminal
15 R-EXT Constant current programming
16 Vpp 5V Supply voltage terminal
‘ﬁ 3/29




Block diagram STP08CDC596

2 Block diagram

Figure 2. Block diagram
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STP08CDC596

Maximum rating

3 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.

3.1 Absolute maximum ratings
Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
Vpp | Supply voltage Ignp Oto7 \'%
Vo Output voltage -0.5t0 16 \
lo Output current 120 mA
Vi Input voltage -0.4 to Vpp+0.4 \Y
Icnp | GND terminal current 980 mA
foLk Clock frequency 25 MHz
Topr | Operating temperature range -40to +125 °C
Tsta Storage temperature range -55 to +150 °C
3.2 Thermal data
Table 4. Thermal data
Symbol Parameter Package Value Unit
DIP-16 20
S0O-16 125
Ringa | Thermal resistance junction-ambient TSSOP-16 140 °C/W
TSSOP-16
(1)
Exposed Pad 38
1. The exposed pad should be soldered directly to the PCB to realize the thermal benefits.
IS7] 5/29




Maximum rating STP08CDC596

3.3 Recommended operating conditions
Table 5. Recommended operating conditions
Symbol Parameter Test conditions Min Typ Max Unit
Vpp Supply voltage 3.3 55 \Y
Vo Output voltage 16.0 Vv
lo Output current OUTn 15 120 mA
loH Output current SERIAL-OUT +1 mA
loL Output current SERIAL-OUT -1 mA
ViH Input voltage 0.7Vpp Vpp+0.3| V
ViL Input voltage -0.3 0.3Vpp
twear | LE/DM1 pulse width 10 20 ns
twcLk | CLK pulse width 10 20 ns
tyen | OE/DM2 pulse width () 120 400 ns
Vpp = 3.0 t0 5.0V
tseTuP(D) | Setup time for DATA S 20 ns
tHoLp(p) | Hold time for DATA 4 15 ns
tseTup() | Setup time for LATCH 8 15 ns
focLk | Clock frequency @ 25 MHz

1. If the device is connected in cascade, it may not be possible achieve the maximum data transfer. Please
considered the timings carefully.

2. In normal mode the OE/DM2 must remain low at least two clock cycles.

J
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STP08CDC596

Electrical characteristics

4

Electrical characteristics

Table 6. Electrical characteristics (Vpp =5V, T = 25°C, unless otherwise specified.)

Symbol Parameter Test conditions Min Typ Max | Unit
Vi Input voltage high level 0.7Vpp Vob Vv
VL Input voltage low level GND 0.3Vpp | V
loH Output leakage current Vo = 16V 10 LA
VoL Output voltage (Serial-OUT) |lo. = 1mA 0.4 \%
VoH Output voltage (Serial-OUT) |loy =-1mA Vpp-0.4V \Y;
|0L1 Vo = 0'7VREXT =910 Q 18.8 20.9 24.00 mA

Output current
loLs Vo = 0.7VRexr = 360 Q 46.00 | 51.5 | 565 | mA
Alo 1 Output current error between Vo =0.7VRgxr =910 2 +2 5 %
Alg o | Pit (All Output ON) Vo = 0.7VRexT = 360 Q 1| 4 | %
Rsingp) | Pull-up resistor 150 300 600 KQ
RS|N(down) Pull-down resistor 100 200 400 KQ

Ibp(OFF1) Rext=OPEN OUTOto7 =OFF 0.45 0.7

Ipb(oFF2) | Supply current (OFF) Rext=910Q OUTO0to 7 = OFF 3.0 6.0

IDD(OFFS) REXT =360 Q OUT 0to 7 = OFF 8.2 12.0 mA

lDD(ON1) REXT =910Q OUTO0to7=0ON 3.1 6.2

——  Supply current (ON)
Ibb(ON2) Rext=360Q OUTO0to7=0ON 84 | 128
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Switching characteristics STP08CDC596

5 Switching characteristics

Table 7. Switching Characteristics (Vpp = 3.3V to 5.5V, T = 25°C, unless otherwise specified.)

Symbol Parameter Test conditions Min Typ Max | Unit
Propagation delay time,
tpLy1 | CLK-OUTn, LE/DM1 = H, 180 280 ns
OE/DM2 =L

t ﬂopagation delay_time,
PLH2 | TE/DM1-OUTn, OE/DM2 = L

150 280 ns

t Propagation delay time,
PLH3 | OE/DM2-OUTn, LE/DM1 = H

140 280 ns

Propagation delay time,

tPLH CLK-SDO 25 35 ns
_ _ Vpp =3V ViH = VoD
Propagation delay time, V| = GND C_ = 13pF
tpHL1 | CLK-OUTn, LE/DM1 = H, . _ 30 60 ns
OE/DM2 = L lo = 40mA vV =3V
RexTt = 470Q R_=65Q
Propagation delay time,
'PHL2 | [E/DM1-OUTh, OE/DM2 = L 30 ] 80 | ns
Propagation delay time,
'PHL3 | GE/DM2-OUTn, LE/DMI = H 35 70 | ns
Propagation delay time,
tPHL CLK-SDO 30 40 ns
t, Output rise time 220 ns
t Output fall time 20 ns

J

8/29




STP08CDC596

Equivalent circuit of inputs and outputs

6

Equivalent circuit of inputs and outputs

Figure 3. OE terminal

Vpp © *——
Rl(up) =300K(Q l:

OE o ] —
3K I:

GND o -

Figure 4. LE terminal

Vpp © *——
LE O 1 -~
3KQ
Rl(down);ZOOKQ I:
GND o -~

€S151907

Figure 5. CLK, SDI terminal

Vpp © \
CLK,SH O L 4 o——

3KQ B

_A_ .

GND o ® ®

CS152007
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Equivalent circuit of inputs and outputs

STP08CDC596
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Figure 6.

SDO terminal
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Timing diagram

7

Note:

Timing diagram

Figure 7. Timing diagram
1 2 3 7 8 9 10 11

HIGH
L] L L L L L]

ov

HIGH
Spl |

ov

HIGH
LE/DM1 | |

ov
_ — HIGH
OE/DM2

ov

ON
OouTo

OFF

ON
ouT1

b— OoFF

ON
0ouT2

OFF

ON
ouT7

——- OFF
HIGH

SDO

v

ov

In normal mode the OE/DM2 must remain low at least two clock cycles. In case of OE signal
enabled (OE = LOW) during no clock activity (clock stopped), after the CLK restarts, 3 full
CLK cycles are necessary before disabling the OE signal (OE = High).
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Timing diagram

STP08CDC596

Figure 8. Clock, serial-in, se

rial-out

CLK 50%

tseTups

1‘WCLK

\50%

SDI 50% 50%
thoLp
SDO 50%
ten /tene cs1r0%0
Figure 9. Clock, serial-in, latch, enable, outputs
CLK 50% —\
sol J \
*SETUPZ
LE/DM1 50% 50%
'WLAT
1WENA
OE/DM2 50% 50%
tSETUPS
QUTn 50% ><
1FML|/1PLH1
*PHLZ/'PLHZ
teuis /teuns cs19780
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STP08CDC596

Timing diagram

Figure 10. Outputs

OUTn
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Test circuit

STP08CDC596

8 Test circuit

Figure 11. DC characteristics

HD+ _I_
loL
Vop ouT0 f—o0
_ -4—
o—— oE/pDM2
st 5 CLK
—>
o—— LE/DM1 ouTy
VILVIH 2
o—— soi
R—EXT GND SBO |—o°
IREF §
CS197%0
Figure 12. AC characteristics
RL
Vop ouTo
0E/DM2 T
WORD CLK CL
GENERATOR RL
LE/DM1 ouTr —
sol T
R—-EXT GND SDO

C€S19800
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Testc

STP08CDC596

Figure 13. Timing example for open and/or short detection
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Running the detection mode STP08CDC596

9 Running the detection mode

9.1 Phase one: “entering in detection mode*

From the “Normal Mode” condition the device can switch to the “Error Mode* by a logic
sequence on the OE/DM2 and LE/DM1 pins as showed in the following table and diagram:

Table 8. Entering in detection truth table

CLK 1° 2° 3° 4° 5°
OE/DM2 H L H H H
LE/DM1 L L L H L

Table 9. Entering in detection timing diagram

1 2 3 4 5
CLK P LT Lt Lt L
OE/DM2 H L H H H
LE/DM L L L H L

€S19510

After these five CLK cycles the device goes into the “Error Detection Mode“ and at the 6™
rise front of CLK the SDI data are ready for the sampling.

J
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STP08CDC596

Running the detection mode

9.2

Phase two: “error detection*

The eight data bits must be set “1“ in order to set ON all the outputs during the detection.
The data are latched by LE/DM1 and after that the outputs are ready for the detection
process. When the Micro controller switches the OE/DM2 to LOW, the device drives the
LEDs in order to analyze if an OPEN or SHORT condition has occurred.

Table 10. Detection diagram

CLK

n>3

L) L] 2 I A O

AT LEAST 1 us
_ L L L
OE/DM2 |
H H H H H

SDO W Error Stafus Code

1 15 14 13
Data Source of From Pin SDI From Error Detector From Pin SDI
Shift Register

The LEDs status will be detected at least in 2 microseconds and after this time the
microcontroller puts OE in HIGH state and the output data detection result will go to the

microprocessor via SDO.

The detection data format is the same of data in normal mode. As soon as all the detection
data bits are available on the serial line, the device may go back to normal mode operation.

17/29




Running the detection mode

STP08CDC596

9.3

Note:

18/29

Phase three: “resuming to normal mode”

The sequence for re-entering in normal mode is showed in the following Table and diagram:

Table 11. Resuming to normal mode timing diagram

CLK 1° 2° 3° 4° 5°
OE/DM2 H L H H H
LE/DM1 L L L L L

Table 12. Resuming to normal mode timing diagram
4 5
CLK T ? T
OE/DM2 H H H
LE/DM1 L L Voltage “Low”

€S18520

For proper device operation the "Entering in detection" sequence must be follow by a
"Resume Mode" sequence, isn’t possible to insert consecutive equal sequence.

J




STP08CDC596 Running the detection mode

9.4 Condition in order to get a successfully detection condition
Table 13. Detection condition (Vpp = 3.3 to 5 V Temp. Range -40 to 85°C)
Open line or output No error
SW-1 or SW-3b |shortto GND ==> lopgc 0.5 x g detected | == lopec 20.5x g
detected
Short on LED or short | __ No error | __
SW-2or SW-3a | \.LED detected ==>Vo224V detected | VO 22V
Note: Where: |5 = the output current programmed by the Ry, lopec = the detected output
current in detection mode.
Figure 14. Detection circuit
V—LE
V—LE
SW—=2
_T_ SW—3b
SW—1
ouT-0 1 2 3 6 7
STP08CDC596
J_ €S22590
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Typical characteristics

STP08CDC596

10

Typical characteristics

Figure 15. Output current-REXT resistor Figure 16. Dropout voltage vs output

current
REXT(RQ) CS23020 VD(mV) CS23030
T 1] =
| Voo =3.3 fo 5V 720 7
4.0 /
\ 620 )
3.5 / v
\ 520 ,/ /
3.0 / //
2.5 \ 420 Ve LA
2.0 \ AT | Vee =5v
: \ 320 pd
15 d
220 é,/
1.0
\ 120 /
0.5 7
T
0 —T— 202
0 30 60 90 120 lp(mA) 0 20 40 60 80 100 lg(mA)
Figure 17. Power dissipation vs Figure 18. Output current vs HAlg (%)
temperature package
Cs20810 CS23040
Po (W) 2.5 lo (MA)
2.25
2.0
TSSOP Exposed Pad
Vee =5V
1.75 100 - cc
1.5
DIP .~
1.25 B N
1.0
LN N 10 ==
0.75
N
PSS
TSSOP
0.25 \\
L] - 1
25 50 75 100 125 150  Te(*C) 0 1 2 3 4 Alg(%)
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STP08CDC596 Package mechanical data

11 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.
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Package mechanical data

STP08CDC596

Plastic DIP-16 (0.25) MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
al 0.51 0.020
B 0.77 1.65 0.030 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 2.54 0.100
e3 17.78 0.700
F 71 0.280
| 5.1 0.201
L 3.3 0.130
Zz 1.27 0.050
a b1
E
| |
D
N S N N I A
16 9
D w
1 8
N [ N N N N A B
P0O01C

22/29
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STP08CDC596 Package mechanical data
S0O-16 MECHANICAL DATA
mm inch
P MIN. TYP MAX. MIN. TYP. MAX.
A 1.75 0.068
af 0.1 0.25 0.004 0.010
a2 1.64 0.063
b 0.35 0.46 0.013 0.018
b1 0.19 0.25 0.007 0.010
c 0.5 0.019
ci 45° (typ.)
9.8 10 0.385 0.393
E 5.8 6.2 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 4.0 0.149 0.157
G 4.6 5.3 0.181 0.208
L 0.5 1.27 0.019 0.050
M 0.62 0.024
S 8° (max.)
L G R

|

[0 110 1 [

]
0
1

S

oo tobdodl

L

0016020D
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Package mechanical data

STP08CDC596

TSSOP16 MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 0.047
Al 0.05 0.15 0.002 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 0.0079
D 49 5 51 0.193 0.197 0.201
E 6.2 6.4 6.6 0.244 0.252 0.260
E1 4.3 4.4 4.48 0.169 0.173 0.176
e 0.65 BSC 0.0256 BSC
K (0} 8° 0° 8°
L 0.45 0.60 0.75 0.018 0.024 0.030
| AR ) p—
it i A =1 |
1

D

OO

I

E1

PIN1IDENTIFICATION(|T| |_| |_| |_| |_| |_| |_| |_|

0080338D
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STP08CDC596 Package mechanical data
TSSOP16 EXPOSED PAD MECHANICAL DATA
mm inch
DIM.
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 4.9 5 5.1 0.193 0.197 0.201
D1 1.7 0.067
E 6.2 6.4 6.6 0.244 0.252 0.260
E1 4.3 4.4 45 0.169 0.173 0.177
E2 1.5 0.059
e 0.65 0.0256
K 0° 8° 0° 8°
L 0.45 0.60 0.75 0.018 0.024 0.030
C
0,25 mm |
GAUGE PLANE
—
£ ar
|
., U S
HiC .
‘ £ A
£2 A2
A1
8 9
1 :FIIIJ
- | ==
o
e _l = 1
= + ]
e ]
\_,’ 1
1 \ 16 E
d 7419276A

PIN 1 IDENTIFICATION
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