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U6815BM

Dual Hex DM OS Output Driver with Serial Input Control

Description

The U6815BM is a fully protected driver interface
designed in 0.8-um BCDMOS technology. It is used to
control up to 12 different loads by a microcontroller in
automotive and industrial applications.

Each of the 6 high-side and 6 low-side driversis capable
to drive currents up to 600 mA. The drivers are freely
configurable and can be controlled separately from a
standard serial data interface. Therefore, al kinds of
loads such as bulbs, resistors, capacitors and inductors

Features
® Six high-side and six low-side drivers

® OQutputs freely configurable as switch, half bridge or
H-bridge

® Capable to switch al kinds of loads such as DC
motors, bulbs, resistors, capacitors and inductors

0.6 A continuous current per switch
Low-side: Rpson < 1.5 Q vs. total temperature range

High-side: Rpson < 2.0 Q vs. total temperature range

Very low quiescent current Is < 20 pA in standby
mode

Ordering Information

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, under- and overvoltage.
Various diagnosis functions and a very low quiescent
current in standby-mode open 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 the
exacting requirements of automotive applications.

® Qutputs short-circuit protected
® Overtemperature prewarning and protection
® Under- and overvoltage protection

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

® Serial data interface
® Daisy chaining possible
® | oss of ground protection

® S028 power package

Extended Type Number

Package

Remarks

U6815BM-FL

S028 Power package
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Block Diagram
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Pin Description

HS6 LS6 DI CLK CS GND GND GND GND VCC DO INH LS1 HS1

> | U6815BM 1
' Lead frame !

57 2] (3] [4] [5] (8] (7] (s 1o [ [ T [

LS5 HS5 HS4 LS4 VS GND GND GND GND VS LS3 HS3 HS2 LS2

Figure 2. Pinning

Pin Symbol Function
1 LS5 Low-side driver output 5; Power-MOS open drain with internal reverse diode: overvoltage protection by
active zenering; short-circuit protection; diagnosis for short and open load
2 HS5 High-side driver output 5; Power-MOS open drain with internal reverse diode: overvoltage protection by
active zenering; short-circuit protection; diagnosis for short and open load
3 HSA High-side driver output 4; see Pin 2
4 LA Low-side driver output 4; see Pin 1
5 VS Power supply output stages HS4, HS5, HS6, internal supply; external connection to Pin 10 necessary
6,7,8,9 GND  Ground; reference potential; internal connection to Pin 20 — 23; cooling tab
10 VS Power supply output stages HS1, HS2 and HS3
11 LS3 Low-side driver output 3; see Pin 1
12 HS3 High-side driver output 3; see Pin 2
13 HS2 High-side driver output 2; see Pin 2
14 LS2 Low-side driver output 2; see Pin 1
15 HS1 High-side driver output 1; see Pin 2
16 LS1 Low-side driver output 1; see Pin 1
17 INH Inhibit input; 5-V logic input with internal pull down; low = standby,
high = normal operating
18 DO Serial data output; 5-V CMOS logic level tristate output for output (status) register data; sends 16-bit sta-

tus information to the uC (LSB istransferred first). Output will remain tristated unless device is selected
by CS = low, therefore, several 1Cs can operate on one data output line only.

19 VCC  Logic supply voltage (5V)
20, 21, GND  Ground; seePin6-9
22,23
24 Cs Chip select input; 5V CMOS logic level input with interna pull up;
low = serial communication is enabled, high = disabled
25 CLK  Serid clock input; 5-V CMOS logic level input with internal pull down;
controls serial datainput interface and interna shift register (fmax = 2 MHz)
26 DI Serial datainput; 5-V CMOS logic level input with interna pull down; receives serial data from the con-
trol device; DI expects a 16-hit control word with LSB being transferred first
27 LS6 Low-side driver output 6; see Pin 1
28 HS6 High-side driver output 6; see Pin 2
Rev. A3, 19-Mar-01 3(14)
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Functional Description

Serial Interface
s r
DI | R Lsi] wsi| ise| nse| iss] mss] ise| msa] iss| mss| ss| mss| otofscr [s |

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

DO—( TP lSLSllSHSllSLSZlSHSZlSLS3lSHS3XSLS4lSHS4lSLSSlSHS5lSLSﬁlSHSGlSCD l INH l PSF )—

Figure 3. Datatransfer

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

Input Data Protocol

Bit Input Register Function
0 SRR Status register reset (high = reset; the bits PSF, SCD and overtemperature shutdown 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 SeelS1
4 HS2 See HS1
5 LS3 SeelS1
6 HS3 See HS1
7 LA SeelS1
8 HSA See HS1
9 LS5 SeelS1
10 HS5 See HS1
11 LS6 SeelS1
12 HS6 See HS1
13 OoLD Open load detection (low = on)
14 SCT Programmable time delay for short circuit and overvoltage shutdown (short circuit shutdown
delay high/ low = 100 ms/ 12.5 ms, overvoltage shutdown delay high/ low = 15 ms/ 3.5 ms
15 Sl Software inhibit; low = standby, high = normal operation

(datatransfer is not affected by standby function because the digital part is still powered)

After power-on reset, the input register has the following status:

Bitl5 Bitl4 Bit13 Bit12 Bit1l Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
(S) (SCT) (OLD) (HSB) (LS6) (HS5) (LS5) (HS4) (LS4) (HS3) (LS3) (HS?) (LS?) (HSL) (LSl (SRR)

H H H L L L L L L L L L L L L L

4 (14) Rev. A3, 19-Mar-01
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Output Data Protocol
Bit Output (Status) Register

Function

Temperature prewarning: high = warning (overtemperature shut down see remark below)

Open-load detection: high = open load, low = no open load (correct load condition is detected

Open-load detection: high = open load, low = no open load (correct load condition is detected

Short circuit detected: set high, when at least one output is switched off by a short circuit

Inhibit: thisbit is controlled by software (bit Sl in input register) and hardware inhibit

0 TP
1 Status LS1 Normal operation: high = output is on, low = output is off
if the corresponding output is switched off)
2 Status HS1 Normal operation: high = output is on, low = output is off
if the corresponding output is switched off)
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 Status LA Description see LS1
8 Status HS4 Description see HS1
9 Status LS5 Description see LS1
10 Status HS5 Description see HS1
11 Status LS6 Description see LS1
12 Status HS6 Description see HS1
13 SCD
condition
14 INH
(Pin 17). High = standby, low = normal operation
15 PSF

Remark: Bit 0to 15 = high: overtemperature shutdown

Power Supply Falil

In case of over—/ undervoltage a pin VS, aninternal timer
is started. When the overvoltage delay time (tgov)
programmed by the SCT Bit, or the undervoltage delay
time (tquv) is reached, the power supply fail bit (PSF) in
the output register is set and al outputs are disabled.
When normal voltage is present again, the outputs are
enabled immediately. The PSF bit remains high until it is
reset by the SRR bit in the Input Register.

Open-L oad Detection

If the open-load detection bit (OLD) is set to low, a pull
up current for each high side switch and a pull down
current for each low side switch is turned on (open-load
detection current Ipysi6, lLsi-6). If VvsVusi6 or
V| s1-¢ is lower than the open-load detection threshold
(open-load condition) the corresponding bit of the output
in the output register is set to high. Switching on an output
stage with OLD bit set to low disables the open-load
function for this output.

Power supply fail: over- or undervoltage at Pin VS detected

Overtemperature Protection

If the junction temperature exceeds the therma
prewarning threshold, Tjpw st the temperature
prewarning bit (TP) in the output register is set. When
temperature falls below the thermal prewarning threshold
Tipw reset, 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 uC has read this information, CS is set high and the
data transfer is interrupted without affecting the state of
input and output registers.

If the junction temperature exceeds the thermal shutdown
threshold Tj switch off, the outputs are disabled and all bits
in the output register are set high. The outputs can be
enabled again when the temperature fals below the
thermal shutdown threshold, Tj switch on, @d when ahigh
has been written to the SRR bit in the input register.
Thermal prewarning and shutdown threshold have
hysteresis.

Rev. A3, 19-Mar-01
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Short-Circuit Protection

The output currents are limited by a current regulator.
Current limitation takes place when the overcurrent
limitation and shutdown threshold (Iysi—s, lLs1-6) are
reached. Simultaneously, an internal timer is started. The
shorted output is disabled when during a permanent short
the delay time (tgsg) programmed by the short-circuit
timer bit (SCT) is reached. Additionally, the short-circuit
detection bit (SCD) is set. If the temperature prewarning
bit TP in the output register is set during a short, the
shorted output is disabled immediately and SCD bit is set.
By writing a high to the SRR bit in the input register, the

Absolute Maximum Ratings
All values refer to GND pins

SCD bit is reset and the disabled outputs are enabled.
Inhibit

There are two ways to inhibit the U6815BM:

1. Set bit Sl in the input register to zero

2. Switch Pin 17 (INH) to0 V
In both cases, al output stages are turned off but the serial
interface stays active. The output stages can be activated
again by bit SI = 1 or by Pin 17 (INH) switched back to
5V.

Parameter Symbol Value Unit
Supply voltage Pins5, 10 Vvs —-0.3to40 \Y,
Supply voltaget<0.5s,; Is>-—2A Pins5, 10 Vvs -1 Y,
Supply voltage difference IVs pins — Vs piniol AVys 150 mvV
Supply current Pins 5, 10 lvs 14 A
Supply current  t <200 ms Pins 5, 10 lvs 2.6 A
Logic supply voltage Pin 19 Vvce -03to7 \%
Input voltage Pin 17 VINH -0.3t0 17 \%
Logic input voltage Pins 24 to 26 Vpi,Verk, Ves -0.3toVycc +0.3 V
Logic output voltage Pin 18 Vpo -0.3t0 Vycc + 0.3 \Y,
Input current Pins 17, 24 to 26 linH, ID1, leLk, les -10to +10 mA
Output current Pin 18 Ipo -10to +10 mA
Output current Pins1to4, 11 to 16, lLsitolLss Internal limited, see mA

Pins 27 and 28 IHs1 to lHS6 output specification
Reverse conducting current Pins2, 3,12, 13, 15 Iysito lHSs 17 A
(tpulse = 150 us) 28 towards Pins 5, 10
Junction temperature range T; —40 to 150 °C
Storage temperature range Tsrte -55to 150 °C
Operating Range
All values refer to GND pins
Parameters Test Conditions/ Symbol Min. | Typ. | Max. | Unit
Pins

Supply voltage Pins 5, 10 Vvs Vuv D 402 v
Logic supply voltage Pin 19 Vvce 45 5 55 \%
Logic input voltage Pin 17, 24 to 26 ViNH, VDI, Velk,Ves| 0.3 Vvce V
Serid interface clock frequency Pin 25 fok 2 MHz
Junction temperature range Tj -0 150 °C

1) Threshold for undervoltage detection

2) Qutput disabled for Vs> Vov (threshold for overvoltage detection)

6 (14)
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Thermal Resistance
All values refer to GND pins

Parameters Test Conditions/ Pins Symbol Min. Typ. Max. Unit
Junction — pin Measured to GND Rihap 25 K/W
Pins6to9and 20 to 23
Junction ambient Rihia 65 K/W
Noise and Surge Il mmunity
Parameters Test Conditions Value
Conducted interferences 1SO 7637-1 level 41
InterferenceSuppression VDE 0879 Part 2 level 5
ESD (Human Body Model) MIL-STD-883D Method 3015.7 2 kV
ESD (Machine Model) EOS/ESD -S5.2 150 V
D Testpulse5: Vgmax =40V
Electrical Characteristics
7.5V <Vys<40V; 45V <Vycc<55V; INH = High; —-40°C < T; < 150°C; unless otherwise specified,
all values refer to GND pins.
Parameter Test Conditions/ Pins ‘ Symbol ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Current Consumption
Quiescent current (VS) Vys< 16V, INH or lvs 40 uA
bit SI = low Pins 5, 10
Quiescent current (VCC) 45V <Vycc <55V, lvee 20 uA
INH or bit Sl =low Pin19
Supply current (VS) Vys<16V Pins 5, 10
normal operating all output stages off, lvs 0.8 1.2 mA
all output stages on, no load lvs 10 mA
Supply current (VCC) 45V <Vycc <55V, lvee 150 uA
normal operatingPin 19
Internal Oscillator Frequency
Frequency (Time-base for fosc 19 45 kHz
delay timers)
Over— and Undervoltage Detection, Power-On Reset
Power-on reset threshold Pin 19 Vvce 34 39 44 \%
Power-on reset delay time After switching on Vycc tapor 30 95 160 us
Undervoltage detection Pins 5, 10 Vuv 55 7.0 \%
threshold
Undervoltage detection Pins 5, 10 AVyv 04 \%
hysteresis
Undervoltage detection delay tquv 7 21 ms
Overvoltage detection thresh- Pins 5, 10 Vov 18 225 \%
old
Rev. A3, 19-Mar-01 7(14)
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Electrical Characterist

ics (continued)

7.5V <Vys<40V; 45V <Vycc<55V; INH = High; —-40°C < T; < 150°C; unless otherwise specified,

all values refer to GND pins.

Parameters Test Conditions/ Pins Symbol Min. | Typ. | Max. | Unit
Overvoltage detection hyste- Pins 5, 10 AVov 1 \%
resis
Overvoltage detection delay Input register tgov 7 21 ms

bit 14 (SCT) = high
Overvoltage detection delay Input register tgov 1.75 5.25 ms
bit 14 (SCT) = low
Thermal Prewarning and Shutdown
Thermal prewarning Tipwset 125 145 165 °C
Therma prewarning TiPwreset 105 125 145 °C
Thermal prewarning ATjpw 20 K
hysteresis
Thermal shutdown Tj switchoff | 150 170 190 °C
Thermal shutdown Tj switchon | 130 150 170 °C
Thermal shutdown ATj switch 20 K
hysteresis off
Ratio thermal shutdown / ther- Tj switchoft/ | 1.05 117
mal prewarning Tipw set
Ratio thermal shutdown / ther- Tjswitchon/ | 1.05 1.2
mal prewarning TiPw reset
Output Specification (LS1 — L S6, HS1 — HS6) 75V <Vys<Vov
On resistance lout = 600 MA
Pins 1, 4, 11, 14, 16, 27 RpsonL 15 Q
On resistance lout = =600 mA
Pins 2, 3, 12, 13, 15, 28 RpsonH 2.0 Q
Output clamping voltage I s1-6= 50 mA
Pins 1, 4, 11, 14, 16, 27 Visi6 40 60 \Y
Output leakage current Visi6=40V
all output stages off I s1-6 10 uA
Pins 1, 4, 11, 14, 16, 27
Output leakage current Vysi6=0V
all output stages off Iysi-6 -10 uA
Pins 2, 3,12, 13, 15, 28
Inductive shutdown energy Y | Pins 14, 11-16, 27, 28 Woutx 15 mJ
Output voltage edge steepness | Pins 14, 11-16, 27, 28 dV s1-/dt | 50 200 400 | mV/us
dv-
Hs1-6/dt
Overcurrent limitation and Pins 1, 4, 11, 14, 16, 27 I s1-6 650 950 1250 mA
shutdown threshold
Overcurrent limitation and Pins 2, 3, 12, 13,15, 28 Iysi-6 -1250 | 950 | -650 mA
shutdown threshold

1D Only valid for version U6815B

M-N.
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Electrical Characteristics (continued)

7.5V <Vys<40V; 45V <Vycc<55V; INH = High; —-40°C < T; < 150°C; unless otherwise specified,
all values refer to GND pins.

Parameters Test Conditions/ Pins Symbol Min. Typ. Max. Unit
Overcurrent shutdown Input register tasd 70 100 140 ms
delay time bit 14 (SCT) = high
Overcurrent shutdown Input register tasd 8.75 175 ms
delay time bit 14 (SCT) = low
Open load detection cur- Input register bit 13 (OLD) I s1-6 60 200 uA
rent =low, output off

Pins 1, 4, 11, 14, 16, 27
Open load detection cur- Input register bit 13 (OLD) Iysi-6 -150 -30 uA
rent =low, output off

Pins 2, 3,12, 13, 15, 28
Open load detection cur- I s1-6/ 1.2
rent ratio Iysi-6
Open load detection thresh- | Input register bit 13 (OLD) | Vi si-6 0.6 4 \%
old =low, output off

Pins 1, 4, 11, 14, 16, 27
Open load detection thresh- | Input register bit 13 (OLD) Vvs 0.6 4 \%
old =low, output off VHs1-6

Pins 2, 3,12, 13, 15, 28
Output Switch on delay 2 | R gag = 1 k2 tdon 0.5 ms
Output Switch off delay 2 | Ry gag = 1 k2 taoff 1 ms
Inhibit Input
Input voltage low level Pin 17 VL 0.3x Y,
threshold Vvce
Input voltage high level Pin 17 V4 0.7x \%
threshold Vvce
Hysteresis of input voltage Pin 17 AV 100 700 mv
Pull-down current VINH=Vvce Pinl7 IpD 10 80 uA
Serial Interface — Logic Inputs DI, CLK, CS
Input voltage low level Pins 24-26 VL 0.3x \%
threshold Vvce
Input voltage high level Pins 24-26 ViH 0.7x \%
threshold Vvce
Hysteresis of input voltage Pins 24-26 AV 50 500 mv
Pull-down current Pin DI, Vpi, Veuk = Vvee Ippg 2 50 uA
CLK Pins 25, 26
Pull-up current Pin CS Ves=0V Pin 24 Ipus) -50 -2 uA
Serial Interface — Logic Output DO
Output-voltage low level loL =3 mA Pin 18 VpoL 0.5 \%
Output-voltage high level loL =—2mA Pin 18 VpoH | VveclV Y,
Leakage current Ves=Vvee, Ipo -10 10 uA
(tristate) 0V <Vpo<Vycc Pin18

2) Delay time between rising edge of CS after data transmission and switch on output stages to 90% of final level.

Rev. A3, 19-Mar-01 9(14)
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Electrical Characteristics (continued)

Parameters Test Timing | Symbol | Min. | Typ. | Max. | Unit
Conditions Chart No.
Serial Interface —timing
DO enable after CSfalling edge | Cpo = 100 pF 1 tENDO 200 ns
DO disable after CSrising edge | Cpo = 100 pF 2 tpispo 200 ns
DO fal time Cpo =100 pF - tpor 100 ns
DO risetime Cpo =100 pF - tbor 100 ns
DO valid time Cpo =100 pF 10 tboval 200 ns
CS setup time 4 tcssethl 225 ns
CS setup time Vpo < 8 tcsseth 225 ns
0.2XVvycc
CS high time Input register 9 tcsh 140 ms
Bit 14 (SCT) =
high
CS high time Input register 9 tcsn 175 ms
Bit 14 (SCT) =
low
CLK high time 5 tcLkn 225 ns
CLK low time 6 tcLki 225 ns
CLK period time - tcLkp 500 ns
CLK setup time 7 toL K Sathl 225 ns
CLK setup time 3 tcLksaetth | 225 ns
DI setup time 11 DI set 40 ns
DI hold time 12 tDIHold 40 ns
10 (14) Rev. A3, 19-Mar-01
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Application Circuit
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Figure 5. Application circuit

Application Notes

It is strongly recommended to connect the blocking Recommended value for capacitors at Vcc:
capacitors & Ve and Vs asclose aspossible to the power  electrolythic  capacitor C > 10 uF in parallel with a
supply and GND pins. ceramic capacitor C = 100 nF.

Recommended value for capacitors at Vs: To reduce thermal resistance it is recommended to place

ceramic capacitor C = 100 nF. Value for electrolytic  pipg,

capacitor depends on external loads, conducted interfer-
ences and reverse conducting current I ysx (see Absolute
Maximum Ratings).

12 (14) Rev. A3, 19-Mar-01
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Package I nfor mation
Package SO28 9.15
Dimensions in mm 18.05 ‘ 8.65 ‘
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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 (ODSs).

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 nationa and international initiatives are pressing for an earlier ban on these
substances.

Atmel Germany GmbH has been able to useits policy of continuous improvements to eliminate the use of ODSslisted
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.

We reserve the right to make changes to improve technical design and may do so without further notice.
Parameters can vary in different applications. All operating parameters must be validated for each customer
application by the customer. Should the buyer use Atmel Wireless & Microcontrollers products for any unintended
or unauthorized application, the buyer shall indemnify Atmel Wireless & Microcontrollers against all claims,
costs, damages, and expenses, arising out of, directly or indirectly, any claim of personal damage, injury or death
associated with such unintended or unauthorized use.

Data sheets can also beretrieved from the Internet:  http://www.atmel-wm.com

Atmel Germany GmbH, PO.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2594, Fax number: 49 (0)7131 67 2423
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