—

< Infineon
technologies

Triple-Half-Bridge TLE 6208-3 G
1 Overview

11 Features

» Three Half-Bridges (4

* Optimized for DC motor management applications

» Delivers up to 0.6 A continuous, 1.2 A peak current

* Rpson; typ. 0.8 Q, @ 25 °C per switch P-DSO-14-9

» Output: short circuit protected and diagnosis Enhanced Power

» Overtemperature-Protection with hysteresis
and diagnosis

» Standard SPI-Interface/Daisy chain capable

* Very low current consumption in stand-by (Inhibit)
mode (typ. 10 pA for power and 2 pA for logic
supply, @ 25 °C)

» Over- and Undervoltage-Lockout

* CMOS/TTL compatible inputs with hysteresis

* No crossover current

* Internal clamp diodes

* Enhanced power P-DSO-Package

* Programming compatibility to the TLE 5208-6 G

Type Ordering Code Package
TLE 6208-3 G Q67006-A9334 P-DSO-14-9

Functional Description

The TLE 6208-3 G is a fully protected Triple-Half-Bridge-Driver designed specifically for
automotive and industrial motion control applications. The part is based on the Siemens
power technology SPT® which allows bipolar and CMOS control circuitry in accordance
with DMOS power devices existing on the same monolithic circuitry.

In motion control up to 2 actuators (DC-Motors) can be connected to the 3 halfbridge-
outputs (cascade configuration). Operation modes forward (cw), reverse (ccw), brake
and high impedance are controlled from a standard SPI-Interface. The possibility to
control the outputs via software from a central logic, allows limiting the power dissipation.
So the standard P-DSO-14-package meets the application requirements and saves
PCB-Board-space and cost. Furthermore the build-in features like Over- and
Undervoltage-Lockout, Over-Temperature-Protection and the very low quiescent current
in stand-by mode opens a wide range of automotive- and industrial-applications.
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1.2 Pin Configuration (top view)
P-DS0O-14-9
O
GND | 1 14 |GND
ouT3[ 2 Leadframe 13 |ouT 1
Vv 3 12 |OUT 2
S I:\\ //
CSN | 4 Chip 11 ]Vee
L I~
pi[5 | {10 ]INH
CLK [ 6| [ 9 |pO
GND | 7 8 |oND
AEP02438
Figure 1
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1.3 Pin Definitions and Functions

Pin No. |Symbol |Function

1 GND Ground; Reference potential; internal connection to pin 7, 8 and 14;
cooling tab; to reduce thermal resistance place cooling areas on PCB
close to these pins.

2 OuUT3 Halfbridge-Output 3;

Internally contected to Highside-Switch 3 and Lowside-Switch 3. The
HS-Switch is a Power-MOS open drain with internal reverse diode;
The LS-Switch is a Power-MOS open source with internal reverse
diode; no internal clamp diode or active zenering;

short circuit protected and open load controlled.

3 Vs Power Supply;
needs a blocking capacitor as close as possible to GND Value: 22 pF
electrolytic in parallel to 220 nF ceramic.

5 DI Serial Data Input; receives serial data from the control device; serial
data transmitted to DI is an 16bit control word with the Least
Significant Bit (LSB) being transferred first: the input has an active
pull down and requires CMOS logic level inputs;

DI will accept data on the falling edge of CLK-signal;

see Table Input Data Protocol.

4 CSN Chip-Select-Not Input; CSN is an active low input; serial
communication is enabled by pulling the CSN terminal low; CSN
input should only be transitioned when CLK is low; CSN has an
internal active pull up and requires CMOS logic level inputs.

6 CLK Serial Clock Input; clocks the shiftregister; CLK has an internal
active pull down and requires CMOS logic level inputs.

7,8,14 |GND Ground; see pin 1.

9 DO Serial-Data-Output; this 3-state output transfers diagnosis data to

the control device; the output will remain 3-stated unless the device
is selected by a low on Chip-Select-Not (CSN);
see Table Diagnosis Data Protocol.

10 INH Inhibit Input; has an internal pull down;
device is switched in standby condition by pulling the INH terminal
low.

11 Vee Logic Supply Voltage;

needs a blocking capacitor as close as possible to GND;
Value: 10 pF electrolytic in parallel to 220 nF ceramic.

12 OouUT2 Halfbridge-Output 2; see pin 2.

13 OUT1 Halfbridge-Output 1; see pin 2.
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Functional Block Diagram

Vee Vs
11 DRV1|3
. Charge D 13
Bias PUMp ) OouT1
A
10 . Fault-
INH
Inhibit Detect
CSN 4 . DRV2
5 16 Bit >
DI Logic ] 12
e k8| S and ] OUT 2
DO 9 Latch
uv “ DRV3
>1 L]
ov D 2 OuUT 3
=1
1,7,8,14
GND  AEB02439
Figure 2 Block Diagram
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15 Circuit Description

Figure 2 shows a block schematic diagram of the module. There are 3 halfbridge drivers
on the right-hand side. An HS driver and an LS driver are combined to form a halfbridge
driver in each case. The drivers communicate via the internal data bus with the logic and
the other control and monitoring functions: undervoltage (UV), overvoltage (OV),
overtemperature (TSD), charge pump and fault detect.

Two connection interfaces are provided for supply to the module: All power drivers are
connected to the supply voltage V5. These are monitored by overvoltage and
undervoltage comparators with hysteresis, so that the correct function can be checked
in the application at any time.

The logic is supplied by the V¢ voltage, typ. with 5 V. The V. voltage uses an internally
generated Power-On Reset (POR) to initialize the module at power-on. The advantage
of this system is that information stored in the logic remains intact in the event of short-
term failures in the supply voltage V. The system can therefore continue to operate
following Vg undervoltage, without having to be reprogrammed. The “undervoltage”
information is stored, and can be read out via the interface. The same logically applies
for overvoltage. “Interference spikes” on Vg are therefore effectively suppressed.

The situation is different in the case of undervoltage on the V.. connection pin. If this
occurs, then the internally stored data is deleted, and the output levels are switched to
high-impedance status (tristate). The module is initialized by V.. following restart
(Power-On Reset = POR).

The 16-bit wide programming word or control word (see Table Input Data Protocol) is
read in via the DI data input, and this is synchronized with the clock input CLK. The status
word appears synchronously at the DO data output (see Table Diagnosis Data
Protocol). It is also possible to connect two TLE 6208-3 G in a daisy chain configuration.
The DO data output of one device is connected with the DI data input of the second
device. In this configuration these two devices are controlled with a single CSN chip
select and using a 32-bit wide control word.

The transmission cycle begins when the chip is selected with the CSN input (H to L). If
the CSN input changes from L to H then the word which has been read in becomes the
control word. The DO output switches to tristate status at this point, thereby releasing the
DO bus circuit for other uses.

The INH inhibit input can be used to cut off the complete module. This reduces the
current consumption to just a few pA, and results in the loss of any data stored. The
output levels are switched to tristate status. The module is reinitialized with the internally
generated POR (Power-On Reset) at restart.

This feature allows the use of this module in battery-operated applications (vehicle body
control applications).
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Every driver block from DRV 1 to 3 contains a low-side driver and a high-side driver. Both
drivers are connected internally to form a half-bridge at the output. This reduction of
output pins was necessary to meet the small P-DSO-14 package.

When commutating inductive loads, the dissipated power peak can be significantly
reduced by activating the transistor located parallel to the internal freewheeling diode. A
special, integrated “timer” for power ON/OFF times ensures that there is no crossover
current.

Input Data Protocol Diagnosis Data Protocol
BIT BIT

15 OVLO on/off 15 Power supply fail
14 not used 14 Underload

13 Overcurrent SD on/off 13 Overload

12 not used 12 not used

11 not used 11 not used

10 not used 10 not used

9 not used 9 not used

8 not used 8 not used

7 not used 7 not used

6 HS-Switch 3 6 Status HS-Switch 3
5 LS-Switch 3 5 Status LS-Switch 3
4 HS-Switch 2 4 Status HS-Switch 2
3 LS-Switch 2 3 Status LS-Switch 2
2 HS-Switch 1 2 Status HS-Switch 1
1 LS-Switch 1 1 Status LS-Switch 1
0 Status Register Reset 0 Temp. Prewarning
H=ON H=ON

L = OFF L = OFF
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Fault Result Table

Fault Diag.-Bit Result

Overcurrent (load) 13 Only the failed output is switched OFF. Function
can be deactivated by bit No. 13.

Short circuitto GND |13 Only the failed output is switched OFF. Function

(high-side-switch) can be deactivated by bit No. 13.

Short circuit to Vg 13 Only the failed output is switched OFF. Function

(low-side-switch) can be deactivated by bit No. 13.

Temperature warning | 0 Reaction of control device needed.

Temperature shut — All outputs OFF.

down (SD) Temperature warning is set before.

Underload/Openload |14 Reaction of control device needed.

Undervoltage lockout |15 All outputs OFF.

(UVLO)

Overvoltage lockout |15 All outputs OFF.

(OVLO)

Function can be deactivated by bit No. 15.

H = failure;
L = no failure.
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2 Electrical Characteristics
2.1 Absolute Maximum Ratings
Parameter Symbol | Limit Values |Unit |Remarks
min. | max.
Supply voltage Vs -0.3 |40 Vv —
Supply voltage Vs -1 — \% t<05s;1g>-2A
Logic supply voltage Vee -03 |55 \% 0V<Vs<40V
Logic input voltages V -03 |55 \% 0V<Vs<40V
(DI, CLK, CSN, INH) 0V <V, <55V
Logic output voltage Voo -03 |55 \% 0V<Vs<40V
(DO) 0V <V, <55V
Output voltage Vour -0.3 |40 Vv 0V<Vs<40V
(OUT 1-3)
Output current (cont.) louTis - - A internal limited
Output current (peak) louT1os - - A internal limited
Note: Current limits are mentioned in the overcurrent section of electrical charateristics
Junction temperature T, —-40 |150 °C -
Storage temperature Teg - 50 150 °C -
ESD voltage, human body Vesomem | — - 4kV | all pins
model, according to: V, - - 8kV | only pins 2, 12 and
- MIL STD 883D, ESp-rE y IS <
ouT 13 (outputs)
 ANSIEOS\ESD S5.1
 JEDEC JESD22-A114
ESD voltage, mashine model, |Vespum | — - 300V |all pins
according to:
* ANSI EOS\ESD S5.2
 JEDEC JESD22-A115

Note: Stresses above those listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.
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2.2 Operating Range
Parameter Symbol | Limit Values |Unit |Remarks
min. | max.
Supply voltage Vs Vivore | 40 Vv After Vg rising
above V,y on
Supply voltage slew rate dVg/dt |- 10 Vius |-
Logic supply voltage Vee 475 |550 |V —
Supply voltage increasing Vs -03 |Vyyvon |V Outputs in tristate
Supply voltage decreasing Vs -0.3 |Vyvorr |V Outputs in tristate
Logic input voltage (DI, CLK, |V, -0.3 |V Y —
CSN, INH)
SPI clock frequency feik - 1 MHz |-
Junction temperature T, —-40 |150 °C -
Thermal Resistances
Junction pin Rij-pin - 30 K/W | measured to
pinl, 7,8, 14
Junction ambient Riia — 65 KIW |-

Note: In the operating range, the functions given in the circuit description are fulfilled.

Data Sheet 9 2001-05-10



—

Infineon
echno Ogy

TLE 6208-3 G

2.3 Electrical Characteristics

8V <V5<40V; 4.75V <V <5.25V; INH = High; all outputs open;

unless otherwise specified

—-40°C<T; <150 °C;

Parameter Symbol Limit Values Unit | Test Condition
min. [typ. |max.
Current Consumption
Quiescent current s - 8 20 MA | INH = Low;
Vs=13.2V
T,=25°C
Quiescent current Is - - 30 MA | INH = Low;
Vs =13.2V;
Logic-Supply current lcc — 10 MA  |INH = Low
Logic-Supply current lcc — mA | SPI not active
Supply current ls — mA |-
Over- and Under-Voltage Lockout
UV-Switch-ON voltage Vv on — 6.5 |7 Vv V; increasing
UV-Switch-OFF voltage Vovore |56 |61 |66 |V Vs decreasing
UV-ON/OFF-Hysteresis Vv iy — 04 |- Vv Vivon — Vuv ore
OV-Switch-OFF voltage Vovore |34 37 40 \ Vs increasing
OV-Switch-ON voltage Vov on 30 33 36 Vv Vs decreasing
OV-ON/OFF-Hysteresis Vov ny — 4 — Vv Vov orr — Vov on
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2.3

Electrical Characteristics (cont’'d)

8V <Vs<40V; 475V <V, <5.25V; INH = High,; all outputs open; — 40 °C < T; < 150 °C;

unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition
min. |typ. |max.

Outputs OUT1-3
Static Drain-Source-On Resistance
Source (High-Side) Rosonn |— 0.8 |0.95 [Q 8V<Vs<40V
lour=—0.5A T,=25°C

- 1.6 Q 8V<Vs<40V

T,=25°C

Sink (Low-Side) Rosont |[— 0.75 |09 |Q 8V<Vs<40V
lour =0.5 A T,=25°C

- 1.5 Q 8V<Vs<40V

T,=25°C

- 2 Q VS OFF < VS S 8 V
Leakage Current
Source-Output-Stage 1 to 3 | Iy -5 -1 |- HA  [Vouris=0V
Slnk'output'stage 1 tO 3 IQLL - 150 300 IJA VOUT1-3 = VS
Overcurrent
Source shutdown threshold | lgp, -2 |-13|-1 A -
Sink shutdown threshold lspL 1 1.2 2 A -
Current limit locL - 2.4 A sink and source
Shutdown delay time taso 10 28 40 US sink and source
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2.3 Electrical Characteristics (cont’d)
8V <Vs<40V; 475V <V <5.25V; INH = High; all outputs open; — 40 °C < T; < 150 °C;

unless otherwise specified

Parameter

Symbol

Limit Values

min. |typ.

max.

Unit

Test Condition

Open Circuit/Underload Detection

Detection current

IOCD

15 30 45

mA

Delay time

tdOC

200 (370 |600

us

Output Delay Times; Vg = 13.2 V; R ,.q = 25 Q (device not in stand-by for t > 1 ms)

Source ON tionn - 8 20 HS -
Source OFF tyorr 1 - 4 20 HS -
Sink ON tionL - 7 20 US -
Sink OFF tiorFL - 3 20 US -
Dead time to L 3 - S [tiont — taorrn
Dead time to Lk S - S [toonn — taorrL

Output Switching Times; Vg =13.2 V; R .4 = 25 Q (device not in stand-by for t > 1 ms)

Source ON ton - 5 20 HS -

Source OFF Tore 1 - 2 5 HS -

Sink ON tonL - 2.0 10 US -

Sink OFF torr L - 1.5 5 US -

Clamp Diodes Forward Voltage

Upper Ve, — 09 |13 |V lr=0.5A

Lower Ve, — 09 |13 |V lr=0.5A
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2.3 Electrical Characteristics (cont’'d)

8V <Vs<40V; 475V <V, <5.25V; INH = High,; all outputs open; — 40 °C < T; < 150 °C;

unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition
min. |typ. |max.

Inhibit Input

H-input voltage threshold Vi — 0.52 [0.7 |Ve |-

L-input voltage threshold V. 0.2 1048 |- Vee |-

Hysteresis of input voltage | Vi 50 200 |500 |mV |-

Pull down current [ 5 25 100 |pA |V, =0.2 x V¢

Input capacitance C - 10 15 pF |0V <V <

525V

Note: Capacitances are guaranteed by design.

SPI-Interface

Delay Time from Stand-by to Data In/Power on Reset

Setup time oot - - 100 |ps |-

Logic Inputs DI, CLK and CSN

H-input voltage threshold Vi — 0.52 [0.7 |Ve |-

L-input voltage threshold V. 0.2 1048 |- Vee |-

Hysteresis of input voltage | Vi 50 200 |500 |mV |-

Pull up current at pin CSN licsn —-50 [-25 [-10 [MA |Vcesn=0.7 x V¢

Pull down current at pin DI l o 10 25 50 HA  [Vp =0.2 x V¢

Pull down current at pin CLK | l,¢ « 10 25 50 MHA [V =0.2 x Vo

Input capacitance C - 10 15 pF |0V <V <

at pin CSN, DI or CLK 5.25V

Note: Capacitances are guaranteed by design.
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2.3 Electrical Characteristics (cont’d)

8V <Vs<40V; 475V <V <5.25V; INH = High; all outputs open; — 40 °C < T; < 150 °C;
unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition

min. [typ. |max.

Logic Output DO

H-output voltage level Voon Vee |[Vee |- Vv lpon =1 MA
-1.0 |-0.7
L-output voltage level Vool — 0.2 |04 |V lpor = — 1.6 MA
Tri-state leakage current I oLk -10 |0 10 HA | Vesn = Vec
0V <Vpo < Ve
Tri-state input capacitance | Cp, — 10 15 PF | Vesn = Vec
0V <V<
525V

Note: Capacitances are guaranteed by design.

Data Input Timing

Clock period tocik 1000 | — - ns -
Clock high time toikn 500 - - ns -
Clock low time toik 500 | - - ns -
Clock low before CSN low Lot 500 | — - ns -
CSN setup time ticad 500 | — - ns -
CLK setup time tag 500 | — - ns -
Clock low after CSN high toen 500 | — - ns -
DI setup time toisu 250 | - - ns -
DI hold time tomo 250 | - - ns -
Input signal rise time tin - - 200 |[ns -
at pin DI, CLK and CSN

Input signal fall time tin - - 200 |[ns -
at pin DI, CLK and CSN
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2.3 Electrical Characteristics (cont’'d)

8V <Vs<40V; 475V <V, <5.25V; INH = High,; all outputs open; — 40 °C < T; < 150 °C;

unless otherwise specified

Parameter Symbol Limit Values Unit | Test Condition
min. |typ. |max.

Data Output Timing

DO rise time too — 50 100 |ns |C_ =100 pF

DO fall time tioo — 50 100 |ns |C_ =100 pF

DO enable time tenoo - - 250 |ns low impedance

DO disable time toispo - - 250 |ns high impedance

DO valid time tvapo — 100 250 |ns |Vpo<0.2Vcg
VDO > 0.7 VCC;
C,. =100 pF

Thermal Prewarning and Shutdown

Thermal prewarning junction | T;py 120 |145 |170 |°C |-

temperature

Temperature prewarning AT - 30 - K -

hysteresis

Thermal shutdown junction | Tisp 150 (175 |200 |°C |-

temperature

Thermal switch-on junction | Tiso 120 |- 170 |(°C |-

temperature

Temperature shutdown AT — 30 — K —

hysteresis

Ratio of SD to PW Tiso/Tpw [1.05 |1.20 |- — —

temperature

Note: Temperatures are guaranteed by design.

The listed characteristics are ensured over the operating range of the integrated
circuit. Typical characteristics specify mean values expected over the production
spread. If not otherwise specified, typical characteristics apply at T, = 25 °C and
the given supply voltage.
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3 Timing Diagrams

CSN High to Low & rising edge of CLK: DO is enabled. Status information is transferred to Output Shift Register
]

v

CSN

A >
time

\
CSN Low to High: Data from Shift-Register is transferred to Output Power Switches

o MEAARFFAARALARAR AR,

N time
||
|| Actual Data New Data
DI
\
| DI: Data will be accepted on the falling edge of CLK-Signal
} Previous Status Actual Status
DO
DO: State will change on the rising edge of CLK-Signal
e.g. Old Dat X Actual Dat
HS1 ata ctual Data R

>
time
AET02177

Figure 3 Data Transfer Timing
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CSN High to Low & CLK Stays Low: Status information of Data Bit 0 (temperature prewarning) is transfered to DO

A\ 4 Q
CSN
‘ \ time
CLK | |
K | _
\ I >
‘ \ time
\ \
DI
DO

DO: Status information of Data Bit 0 (temperature prewarning) will stay as long as CSN is low

AET02620

Figure4 Timing for Temperature Prewarning only

— | ljogq |a— o Lok -— — - tlag
t DISU
— Tpe  w— — |- tDIHO
— -
—————————————— \— _———— — — 07VCC
, . Don
DI Don't Care Valid C are Valid Don't Care
************** f— - — — — — — 02VCC

AET02178

Figure5 SPI-Input Timing
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trIN tle
CSN

————————————————————— 70%
Casel o LN e 500
/OUT ’
———————————————————— 20%
————————————————————————————— 70%

Case 2
P OFFStle —— - ———————- ONState — — — — — — — — 509

ouT Z

————————— ;2
AET02179

Figure 6 Turn OFF/ON Time
trIN
—— e ——
fffffff 7Lfffffffffffff
cKk —————————f————————————— ——
fffffffffffffffffffff 0.7Vcc
DO
ffffffffffffffffffffff 0.2Vge
fffffffffffffffffffff 0.7Vce
DO
fffffffffffffffffffff 0.2Vge
AET02180

Figure 7 DO Valid Data Delay Time and Valid Time
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CSN

tDISDO

-
/ 10kQ
— Pullup — — 50%

DO

tDISDO
[————

10kQ

— - Pulldown — 50%
\ to GND

AET02181

DO

Figure 8 DO Enable and Disable Time
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Watchdog
Reset |
TLE 4278G o Vg =12V
. Q D01
A4 1N4001
q
D
o | ool e L,
ZZMFI 47nFI IlOuF
WD|R [Vce Vee Vs
1 DRV1|3
. Charge D 13]0UT1
Bias Pump
A
INH| 10 .
Inhibit g:t“;f:t
CSN| 4
16 Bit DRV2
DIy > Logi > [12]out2
ogic
P ckle | spi ard
DO|9 Latch
uv “ DRV3
>1
o > | 2|outs
TSD j
1,7,8,14
J_GND GND
— AEB02441
Figure 9 Application Circuit
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4 Package Outlines
P-DS0O-14-9
(Plastic Dual Small Outline Package)
0.33+0.08 x45°
. § 4-031)
Z_|= o .
Zlee s§ =
s 1" o ;2\
i \ | Q Ie)
127]_| | tH C %
041%9% | - <loA] 0.64 025
S x| groz |-
14 8
HHHHHHH
1 7
B75 02"
- 0.27 @
Index Marking
1) Does not include plastic or metal protrusion of 0.15 max. per side N
>
o
%)
o
0]
Sorts of Packing
Package outlines for tubes, trays etc. are contained in our
Data Book “Package Information”.
SMD = Surface Mounted Device Dimensions in mm
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