Features

Supply voltage up to 40 V

Rpson typ. 0.5 Q @ 25°C, max. 1 Q @ 150°C

Up to 1.5 A output current

Three half-bridge outputs formed by three high-side and three low-side drivers
Capable to switch all kinds of loads such as DC motors, bulbs, resistors, capacitors
and inductors

No crossover current

Very low quiescent current Is < 10 pA in stand-by mode vs. total temperature range
Outputs short-circuit protected

Overtemperature protection for each switch and overtemperature prewarning
Undervoltage protection

Various diagnosis functions such as shorted output, open load, overtemperature and
power-supply fail

* Serial data interface, daisy chain capable, up to 2 MHz clock frequency

* SO14 power package

Description

T6818 / T6828 are fully protected driver interfaces designed in 0.8-um BCDMOS
technology. It is used to control up to 3 different loads by a microcontroller in auto-
motive and industrial applications.

Each of the 3 high-side and 3 low-side drivers is capable to drive currents up to 1.5 A.
The drivers are internally connected to form 3 half-bridges and can be controlled sep-
arately from a standard serial data interface. Therefore all kinds of loads such as
bulbs, resistors, capacitors and inductors can be combined. The IC design especially
supports the applications of H-bridges to drive DC motors.

Protection is guaranteed in terms of short-circuit conditions, overtemperature
and undervoltage. Various diagnosis functions and a very low quiescent current in
stand-by-mode opens a wide range of applications. Automotive qualification referring
to conducted interferences, EMC protection and 2 kV ESD protection gives added
value and enhanced quality for demanding up-market applications.

Ordering Information

®
WIRELESS & uC

Triple Half
Bridge DMOS
Output Driver
with Serial Input
Control

Extended Type Number Package Remarks
T6818-TBS S014 Power package, tubed
T6818-TBQ S014 Power package with head slug, taped and
reeled
T6828-TBS S014 Power package, tubed
T6828-TBQ S014 Power package with head slug, taped and
reeled
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Block Diagram

Figure 1.
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Pin Configuration

Figure 2.
GND ] |1 141 GND
out3 |2 130 0ouUTL
vs |3 12 10UT2
cs |4 11| JVvCC
DI 5 10[JINH
CLK 6 911DO
GND 7 8O GND
Pin Description
Pin Symbol Function
1 GND T6818: Ground; reference potential; internal connection to Pin 7, 8 and 14; cooling tab
T6828: Additional connection to heat slug
Half bridge-output 3; formed by internally connected Power-MOS high-side switch 3 and low-side switch
2 ouT3 3 with internal reverse diodes; short circuit protection; overtemperature protection; diagnosis for short
and open load
3 VS Power supply for output stages OUT1, OUT2 and OUT3, internal supply
Chip select input; 5-V CMOS logic level input with internal pull up;
4 Cs . o . .
low = serial communication is enabled, high = disabled
5 DI Serial data input; 5-V CMOS logic level input with internal pull down; receives serial data from the control
device; DI expects a 16-bit control word with LSB being transferred first
5 CLK Serial clock input; 5-V CMOS logic level input with internal pull down;
controls serial data input interface and internal shift register (f,,,,, = 2 MHz)
GND Ground; see Pin 1
8 GND Ground; see Pin 1
Serial data output; 5-V CMOS logic level tristate output for output (status) register data; sends 16-bit
9 DO status information to the uC (LSB is transferred first); output will remain tristated, unless device is
selected by CS = low, therefore, several ICs can operate on one data output line only.
10 INH Inhibit input; 5-V logic input with internal pull down; low = stand-by,
high = normal operating
11 VCC Logic supply voltage (5V)
12 ouT2 Half bridge-output 2; see Pin 2
13 OouT1 Half bridge-output 1; see Pin 2
14 GND Ground; see Pin 1
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Functional Description

Serial Interface Data transfer starts with the falling edge of the CS signal. Data must appear at DI syn-
chronized to CLK and are accepted on the falling edge of the CLK signal. LSB (bit 0,
SRR) has to be transferred first. Execution of new input data is enabled on the rising
edge of the CS signal. When CS is high, Pin DO is in tristate condition. This output is
enabled on the falling edge of CS. Output data will change their state with the rising
edge of CLK and stay stable until the next rising edge of CLK appears. LSB (bit 0, TP) is
transferred first.

Figure 3. Data transfer
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Input Data Protocol

Bit Input Register Function
0 SRR Status register rese_t (high = reset; the bits PSF, OPL and SCD in
the output data register are set to low)
1 LS1 Controls output LS1 (high = switch output LS1 on)
2 HS1 Controls output HS1 (high = switch output HS1 on)
3 LS2 See LS1
4 HS2 See HS1
5 LS3 See LS1
6 HS3 See HS1
7 n. u. Not used
8 n. u. Not used
9 n. u. Not used
10 n.u Not used
11 n.u Not used
12 n.u Not used
13 ocCs Overcurrent shutdown (high = overcurrent shutdown is active)
14 n.u Not used
15 n.u Not used

416) T081.8 [/ T 0S8 2E o ——
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After power-on reset, the input register has the following status

Output Data Protocol

Output (Status)
Bit Register Function

0 TP Temperature prewarning: high = warning

1 Status LS1 high = output is on, low = output is off; not affected by SRR

2 Status HS1 high = output is on, low = output is off; not affected by SRR

3 Status LS2 Description see LS1

4 Status HS2 Description see HS1

5 Status LS3 Description see LS1

6 Status HS3 Description see HS1

7 n. u. Not used

8 n. u. Not used

9 n. u. Not used

10 n.u Not used

11 n. u. Not used

12 n.u Not used
Short circuit detected: set high, when at least one high-side or

13 SCD low-side switch is switched off by a short circuit condition. Bits 1
to 6 can be used to detect the shorted switch.
Open load detected: set high, when at least one active high side-

14 OPL or low side-switch sinks/sources a current below the open load
threshold current.

15 PSF Power-supply fail: undervoltage at Pin VS detected

Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(oCs) (HS3) (LS3) (HS2) (LS2) (HS1) | (LS1) (SRR)
X X H X X X X X X L L L L L L L

Power-Supply Fail

Open-Load Detection

Overtemperature

Protection

Rev. Al, 07-Nov-01

In case of undervoltage at Pin VS the Power-Supply Fail bit (PSF) in the output register
is set and all outputs are disabled. An undervoltage condition is only detected if it
occurs over the undervoltage detection delay time tgy,,. After the undervoltage occurred
the outputs are enabled immediately. The PSF bit keeps high until it is reset by the SRR
bit in the input register.

If the current through a high side or low side switch in ON-state does not reach the open
load detection threshold, the open load detection bit (OPL) in the output register is set.

The OPL bit keeps high until it is reset by the SRR bit in the input register. An open load
condition is only detected if it occurs over the open load detection delay time tyg.

If the junction temperature at one or more switches exceeds the thermal prewarning
threshold Tjp\y s, the temperature prewarning bit (TP) in the output register is set. When

AIIIIEI,® Preliminary Information 5 @s)
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Short-Circuit Protection

Inhibit
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temperature falls below the thermal prewarning threshold Tjp\y resets the bit TP is reset.
The TP bit can be read without transferring a complete 16-bit data word: with CS = high
to low the state of TP appears at Pin DO. After the pC has read this information CS is
set high and the data transfer is interrupted without affecting the state of input and out-
put registers.

If the junction temperature at one or more switches exceeds the thermal shutdown
threshold T, it ofr» @ll OUtputs are disabled and the corresponding bits in the output reg-
ister are set to low. The outputs can be enabled again when the temperature falls below
the thermal shutdown threshold Tigichon @nd writing a high to the SRR bit in the input
register. Thermal prewarning and shutdown threshold have hysteresis.

The output currents are limited by a current regulator. If the overcurrent shutdown bit
(OCS) in the input register is set, the concerned output is switched off after a short
delay time (ty54) When the current exceeds the overcurrent limitation and shutdown
threshold. In this case the short-circuit detection bit (SCD) is set and the corresponding
status bit in the output register is set to low. For OCS = low the overcurrent shutdown is
inactive. In this case the SCD bit is set also if the current exceeds the overcurrent limita-
tion and shutdown threshold, but the outputs are not affected. By writing a high to the
SRR bit in the input register the SCD bit is reset and the disabled outputs are enabled.

To inhibit the T6818 / T6828, switch Pin 10 (INH) to O V.

In this case all output switches are turned off and the data in the output register are
deleted. The current consumption is reduced to less than 10 pA out of VS and less than
20 pA out of VCC. The outputs are switched to tristate. The output switches can be acti-
vated again by switching Pin 10 (INH) to 5 V which initiates an internal power-on reset.

616) 10818/ TO828 mu———— e —
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Absolute Maximum Ratings

All values refer to GND pins

Parameter Symbol Value Unit
Supply voltage Pin 3 Vys -0.3t0 40 \%
Supply voltage t<0.5s; IS>-2A  Pin 3 Vys -1 Vv
Logic supply voltage Pin 11 Vyce -0.3to 7 \%
Logic input voltage Pins 4 to 6, 10 VCS’\\//EI’L‘HVCLK‘ -0.3 t0 Vycc+0.3 \%
Logic output voltage Pin 9 Voo -0.3t0 V,+0.3 \Y
Input current Pins 4to 6, 10 lcs o leiks linn -10 to +10 mA
Output current Pin 9 Ibo -10 to +10 mA
Output current Pins 2, 12 and lous: lous lout Internal Iimit.e.d, §ee

13 : output specification
Reverse conducting current Tsntf)vzv;(?sa;iﬁ | | | 17 A
(tpulse = 150 ps) 3 Outd: ‘Out2, ‘Outl
Junction-temperature range T, -40 to 150 °C
Storage-temperature range Tste -55to 150 °C
Thermal Resistance
Parameter Test Conditions Symbol Value Unit
T6818
Junction — pin M.easured to GND Rinsp 30 K/wW
Pins 1,7, 8,14
Junction — ambient Rinsa 65 KIW
T6828
Junction — pin I\P/Ii?]zslu’r?:l;,olhdfeat slug, GND Rinsp 5 K/W
Junction — ambient Rinia 30 K/wW
Operating Range

Parameter Symbol Value Unit
Supply voltage Vys Vyy Pto 40 Y
Logic supply voltage Vyee 4.75t05.25 \%
Logic input voltage VesVor Vax Vina -0.3 10 Vycc \Y,
Serial interface clock frequency fok 2 MHz
Junction-temperature range T -40 to 150 °C
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Noise and Surge Immunity

Parameter Test Conditions Value
Conducted interferences ISO 7637-1 Level 49
Interference suppression VDE 0879 Part 3 Level 6
ESD (Human Body Model) ESD S5.1 2 kv
ESD (Machine Model) JEDEC Al115A 200V

Electrical Characteristics

75V <Vyg<40V; 4.5V <V,c<5.5V;INH = High; -40°C < T; < 150°C; unless otherwise specified,
all values refer to GND pins.

No. Parameters ‘ Test Conditions ‘ Pin ‘ Symbol Min. Typ. Max. ‘ Unit ‘ Type*
1 Current Consumption
Quiescent current Vys <16V,
1.1 3 | 1 5 A
(vVs) INH = low Vs WA
Quiescent current 475V <V <
L2\ e 525V, INH = low 1 vee 15 25 KA A
Vyg <16 V

1.3 | Supply current (VS) normal operating, 3 lys 4 6 mA A
all outputs off
475V < Vyec <

1.4 Supply current (VCC) | 5.25V, 11 lyee 350 500 WA A

normal operating
2 Undervoltage Detection, Power-On Reset
Power-on reset

21 | o echold 11 Vee 3.4 3.9 4.4 Y A
Powe-on reset itchi

29 : After switching on ooy 30 95 160 us A
delay time Vee
Undervoltage- _

23 | detection threshold Vee=5V 3 Vi 55 7.0 v A
Undervoltage- _

2.4 detection hysteresis Vee=5V 3 AVuy 06 v B
Undervoltage-

25 1 etection delay time tauy 10 40 HS A

3 Thermal Prewarning and Shutdown

3.1 Thermal prewarning Tipw set 120 145 170 °C B

3.2 Thermal prewarning Tipw reset 105 130 155 °C B
Thermal prewarning R

33 hysteresis ATjpw 15 C B

3.4 Thermal shutdown T switch off 150 175 200 °C B

35 Thermal shutdown T; switch on 135 160 185 °C B
Thermal shutdown 0

3.6 hysteresis ATj switch of 15 c B

*) Type means: A =100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter

g8@6) 10818/ TO828 mu s ————— e —
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Electrical Characteristics

75V <Vyg<40V; 45V <V,c<5.5V; INH = High; -40°C < Tj < 150°C; unless otherwise specified,
all values refer to GND pins.

No. Parameters Test Conditions Pin Symbol Min. Typ. Max. Unit Type*
Ratio thermal T

3.7 | shutdown /thermal JTSW'tCh off/ 1.05 1.2 B
prewarning JPW set
Ratio thermal T

3.8 | shutdown /thermal _IJ__SW"Ch on/ 1.05 1.2 B
prewarning jPW reset

4 Output Specification (OUT1-OUT3)

4.1 On resistance loww = 1.5A 2’1132‘ Ros ont 1 Q B

42 On resistance lo =-1.5A 2’1132’ Rpsonn 1 Q B

4.3 | Source output Vour-3=0V, 2,12, | 15 1y A
leakage current output stages off 13 out1-3

4.4 | Sink output leakage Vout1-3= Vs, 2,12,
current output stages off 13 lou-3 300 HA A

4.5 High-side switch 2 12
reverse diode forward | Io, =1.5A ’13 " | Vour-a-Vvs 1.3 \ A
voltage
Low-side switch 2 12

4.6 reverse diode forward | lg, =-1.5A ’13 ' Vour-3 -1.3 \ A
voltage
Source overcurrent 2 12

4.7 limitation and ’13 ' louti-3 -2.5 -2 -1.5 A A
shutdown threshold
Sink overcurrent 2 12

4.8 limitation and ’13 ' louti-3 15 2 25 A A
shutdown threshold
Overcurrent

49 | shutdown delay time tasd 10 40 HS A
Source open-load 2,12,

410 | jetection threshold 13 lous-3 45 -30 15 mA A
Sink open-load 2,12,

411 1 Jetection threshold 13 loua-3 15 30 45 mA A

4.12 S;g;"t'icr’r‘;"g detection tysa 200 600 us A
Source output switch Vys =13V,

413 1 on delay V Rl = 30 Q Lon 5 15 us A
Sink output switch on | Vys =13V,

414 | oy D P . Vsd 0o tyon 15 25 s A

Load —

Source output switch | Vys =13V,

415 off delay ¥ Rioad = 30 Q Lot S 15 Hs A
Sink output switch off | Vyg =13V,

4.16 delay V Ripsq = 30 Q Lot 1 2 Hs A

*) Type means: A =100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
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Electrical Characteristics

75V <Vyg<40V; 45V <V,c<5.5V; INH = High; -40°C < Tj < 150°C; unless otherwise specified,
all values refer to GND pins.

No. Parameters Test Conditions Pin Symbol Min. Typ. Max. Unit Type*
Dead time between Vys = 13V,
4.17 | corresponding high- tgon ~taoff 1 ps B
. . Rioag =30 Q
and low-side switches Load
5 Logic Inputs DI, CLK, CS, INH
Input voltage low- 4-6, 0.3 x
51| \evel threshold 10 Vi Vvee v A
Input voltage high- 4-6, 0.7xVyc
2 | Jevel threshold 10 Vi c v A
5.3 C'gltsgzrees's of input 41'5" AV, 50 500 mv B
Pull-down current Pin 5, 6,
54 | bl CLK. INH Vo Vewk, Vinn = Vee 10 Ipp 10 60 A A
Pull-up current
5.5 Pin CS Ves=0V 4 Ipy -50 -10 HA A
6 Serial Interface — Logic Output DO
Output-voltage high _ Vyee-
6.2 level loL =-2 MA 9 Voon 07V \Y, A
Leakage current Ves=V,
6.3 axag cs = Vee 9 oo 10 10 WA A
(tristate) 0V < Vpo < Vyce
7 Inhibit Input - Timing
7.1 Standby setup time tNHsethl 100 us A
7.2 Standby setup time tnHsetih 100 us A
*) Type means: A =100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter

Note: 1. Delay time between rising edge of CS after data transmission and switch on output stages to 90% of final level. Device not in
stand-by for t >1ms

1016 106818/ TO828 mu————
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Serial Interface — Timing

Test Timing
Parameters Conditions Chart No. Symbol Min. Typ. Max. Unit
DO enable after CS falling edge Cpo = 100 pF 1 tenbo 200 ns
DO disable after CS rising edge Cpo = 100 pF 2 toispo 200 ns
DO fall time Cpo = 100 pF - thor 100 ns
DO rise time Cpo = 100 pF - toor 100 ns
DO valid time Cpo =100 pF 10 thoval 200 ns
CS setup time 4 tessethl 225 ns
CS setup time 8 tessetin 225 ns
CS high time 9 tesn 500 ns
CLK high time 5 toLkn 225 ns
CLK low time 6 tok 225 ns
CLK period time - toikp 500 ns
CLK setup time 7 teLksethl 225 ns
CLK setup time 3 toLksetih 225 ns
DI setup time 11 toiset 40 ns
DI hold time 12 {oiHold 40 ns
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Figure 4. Serial interface timing with chart numbers

CS

DI

CLK

DO

Inputs DI, CLK, CS: High level = 0.7 x VCC’ low level = 0.3 X V.
Output DO: High level = 0.8 x V., low level = 0.2 x V.
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Figure 5.
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Application Notes

It is strongly recommended to connect the blocking capacitors at V. and Vg as close as
possible to the power supply and GND pins.

Recommended value for capacitors at Vg:

Electrolytic capacitor C > 22 pF in parallel with a ceramic capacitor C = 100 nF. Value
for electrolytic capacitor depends on external loads, conducted interferences and
reverse conducting current lo,,, (See Absolute Maximum Ratings).

Recommended value for capacitors at V!

Electrolytic capacitor C > 10 pF in parallel with a ceramic capacitor C = 100 nF.

To reduce thermal resistance it is recommended to place cooling areas on the PCB as
close as possible to GND pins.

Rev. Al, 07-Nov-01
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Package Information

Package SO14 ig

Dimensions in mm

8.75 3.7

T :}0.2
3.8

6.15
5.85

,,,,, | ge

technical drawings
according to DIN
specifications
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Ozone Depleting Substances Policy Statement

It is the policy of Atmel Germany GmbH to

1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating systems
with respect to their impact on the health and safety of our employees and the public, as well as their impact on

the environment.

It is particular concern to control or eliminate releases of those substances into the atmosphere which are known as
ozone depleting substances (ODSSs).

The Montreal Protocol (1987) and its London Amendments (1990) intend to severely restrict the use of ODSs and forbid
their use within the next ten years. Various national and international initiatives are pressing for an earlier ban on these
substances.

Atmel Germany GmbH has been able to use its policy of continuous improvements to eliminate the use of ODSs listed
in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

2. Class | and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

Atmel Germany GmbH can certify that our semiconductors are not manufactured with ozone depleting substances and
do not contain such substances.
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