Features

* PWM and Direction-controlled Driving of Four Externally Powered NMOS Transistors

* Internal Charge Pump Provides Gate Voltages for High-side Drivers in Permanent ON
Mode and Supplies the Gate of the External Battery Reverse Protection NMOS

¢ 5V Regulator With External Power Device (NPN) and Current Limitation Function

* Reset Derived From 5V Regulator Output Voltage

¢ Sleep Mode With Supply Current of Typical 35 pA, Wake-up by Signal on Pin EN or on
SCI Interface (Pin /DATA)

¢ Window Watchdog; the Watchdog Time is Programmable by Choosing a Certain Value
of the External Watchdog Capacitor C¢y,p and the External Watchdog Resistor R¢yyp

¢ Battery Overvoltage Protection and Battery Undervoltage Management

¢ Overtemperature Protection

* SCI Transceiver (Operating in Differential or Single-ended Mode) for Use at Battery
Voltage Level

* Digital Control Block With the Control Pins EN, DIR, PWM

¢ Internal Low-power Regulator With Low-power Band Gap (Trimmed With Four Bits) to
Guarantee Power Dissipation in Sleep Mode and to Guarantee Parameters for Wake-up

1. Description

The ATA6026 is used to drive a continuous-current motor in a full H-bridge configura-
tion. An external microcontroller controls the driving function of the ATA6026 by
providing a PWM signal and a direction signal, and allows the usage of the ATA6026
in a windshield wiper application, for example.

The ATA6026 supports PWM and direction-controlled driving of four external power
MOSFETs with two external bootstrap capacitors. The PWM control is performed by
the high-side switch. The opposite low-side switch is permanently ON in the driving
phase. Motor braking is performed using the low-side switches. A programmable dead
time is included to prevent peak currents within the H-bridge. The maximum PWM fre-
quency is 30 kHz.
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Figure 1-1.  Block Diagram
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2. Pin Configuration

Figure 2-1.  Pinning QFN32
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VREG [} 32 O 9 1 DG1
VSHUNT [} 31 10 1 DG2
VCC O30  Atmel YWW 11 [1/RESET
DATA [} 29 ATA6026 121 RX
/DATA [] 28 77777-AL 130 TX
VBAT [] 27 141 WD
CP [26 150 CWD
PGND [] 25 161 CC
24 232221201918 17
TYTon R0 Y
O O
Note:  YWW Date code (Y = Year above 2000, WW = week number)
ATA6026 Product name
772777 Wafer lot number
AL Assembly sub-lot number
Table 2-1. Pin Description
Pin Symbol Function Description ESD Protection
. Open drain 14V
1 Outpt o el vlage EOUST | doeto D
gcap + diode from VCC
2 GND Pin Ground, substrate of ATA6026 Diode to PGND
. . Open drain 14V
3 VREF Analog in Reference resistor for reference current + diode to GND
Connected with VBAT via an .
4 VBAT_SWITCH | Analog out (HV) ATAB026-internal switch Diodes to VBAT/GND
5 SEM Digital input-PU Control of SCI mode (Single-ended Mode) | Diodes to GND/VCC
6 EN Digital input (HV) PD | Enable control input 8&%” drain HV + diode to
7 PWM Digital input (HV) PD | PWM control input gEeD” drain HV + diode to
8 DIR Digital input (HV) PD | Direction control input gﬂe; drain HV + diode to
9 DG1 Digital output Status output 1 Diodes to GND/VCC
10 DG2 Digital output Status output 2 Diodes to GND/VCC
11 /RESET Open drain-PU Reset output, active low Diodes to GND/VCC
12 RX Digital output-PU Data output pin of SCl interface Diodes to GND/VCC
13 TX Digital input-PU Transmit control input for SCI interface Diodes to GND/VCC
14 WD Digital input Watchdog trigger input Diodes to GND/VCC
15 CwWD Analog in/out Capacitor for definition of watchdog timer | Diodes to GND/VCC

4865C-AUTO-01/06

ATMEL

Y 7




ATMEL

Table 2-1. Pin Description (Continued)
Pin Symbol Function Description ESD Protection
16 CC Analog in Cross conduction time definition Diodes to GND/VCC
C Floating open drain HV +
17 H2 Analog out (HV) Gate of external high-side NMOS 2 diode to CB2
. . . Floating open drain HV +
18 S2 Analog in/out (HV) Source of external high-side NMOS 2 diode to H2
19 CB2 Analog in/out (HV) Boost capacitor 2 voltage input giﬁ; drain HV + diode to
20 CB1 Analog in/out (HV) Boost capacitor 1 voltage input gﬁle[? drain HV + diode to
. . . Floating open drain HV +
21 S1 Analog in/out (HV) Source of external high-side NMOS 1 diode to H2
C Floating open drain HV +
22 H1 Analog out (HV) Gate of external high-side NMOS 1 diode to CB1
23 L2 Analog out (HV) Gate of external low-side NMOS 2 gﬁle[? drain HV + diode to
24 L1 Analog out (HV) Gate of external low-side NMOS 1 8’3%1 drain HV + diode to
o5 PGND Pin Povyer ground (used for drivers and power Diode to GND
devices of charge pump)
Open drain HV + diode from
26 CP Analog out (HV) Charge pump output VBAT + diode to GND
Battery voltage behind the reverse Open drain HV + diode to CP
27 VBAT Supply (HV) protection element + diode to GND
28 /DATA Analog in/out (HV) Inverse data signal of SCI Floating open drain HV
29 DATA Analog in/out (HV) Data S|g_nal SCI (high voltage + Floating open drain HV
modulation)
Feedback of regulated VCC and main Open drain 14V
30 vee Supply supply of low voltage part of ATA6026 + diode to GND
31 VSHUNT Analog in Sense input for current limitation in VCC Diodes to GND and VCC
regulator
Base of external regulator pass device Open drain 14V
32 VREG Analog out (NPN) + diode to GND
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3. Functional Description

3.1  Power Supply Unit

3.1.1 Power Supply

The ATA6026 is supplied by a reverse-protected battery voltage. To prevent damage to the IC,
proper external protection circuitry must to be added. Use of a capacitor combination of storage
and HF capacitors behind the reverse protection circuitry and closed to the VBAT pin of the
ATA6026 (Figure 1-1 on page 2) is recommended.

A fully-internal low-power and low-drop regulator with a voltage of 5V and cleaned by an exter-
nal blocking capacitor provides the necessary low-voltage supply needed for the wake-up
process. The low-power band gap is trimmed by OTPDC and is also used for the big regulator.
The following blocks are supplied by the internal regulator:

¢ Enable input comparator

* Band gap

* Wake-up part of the SCI interface

* Digital control of the complete ATA6026

* OTPDC

¢ VCC regulator (5V external)
The internal supply voltage VINT must not be used for any other supply reasons!

All the remaining blocks are supplied by the VCC regulator (5V).

For detection reasons by microcontroller, there is a high-voltage switch which brings out the bat-
tery voltage to the pin VBAT_SWITCH. This switch is ON for VCC > Vges.

3.2 Sleep Mode

Sleep mode exists to guarantee the low quiescent current of the inactive ATA6026. In Sleep
mode it is possible to wake up the IC by using the pins EN or /DATA. The following blocks are
active in Sleep mode:

e Band gap

* Internal 5V regulator with external blocking capacitor of 100 nF

¢ Input structure for detecting the EN pin threshold

» Wake-up block of SCI receive part

ATMEL ;
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Wake-up and Sleep Mode Strategy
The ATA6026 has 2 modes: Sleep and Active. To change between the two modes, 3 proce-
dures are implemented and described here.

The default state after power-on is Active mode.

1.

Go to Sleep

A HIGH to LOW transition at pin EN, followed by a LOW for the time tyy,gieep (typically
50 ms), switches the ATA6026 to Sleep mode.

The internal 5V supply V7, the EN pin input structure, and a certain part of the SCI receiver
are permanently active to ensure proper startup of the system.

Go to Active by activating pin EN

The input structure on pin EN consists of a comparator with built-in hysteresis. The input of
the comparator is protected against voltages up to VBAT ..

Pulling the EN pin up to HIGH for a time longer than t,,,..en (typically 50 ms) will switch the
ATA6026 to Active mode.

Go to Active via the SClI interface
The second possibility for waking up the part is to use the SCI transceiver. In Sleep mode
the SCI receiver is partially active and works in single-ended mode, independent of the sta-
tus of the pin SEM.

The wake-up by SCI requires 2 steps:

a. If the voltage on pin /DATA is below a value of V paqyake (@bout Vygar — 2V), the
receive part of the SCl interface is active (not to be confused with Active mode of
the whole IC). The active receive part is able to detect a valid LOW on the /DATA
pin.

b. [If/DATA is LOW for a filter time 405 (typically 50 ms), the IC will change to Active
mode. A short change back to HIGH during the filter time will reset the filter. After
entering the Active mode, this information is stored in a latch.

When the SCl interface is used to switch to Active mode, the EN pin can remain LOW with-
out disturbing the Active mode status.

Figure 3-1 on page 7 illustrates the wake-up by SCI.

/AT /A 6/0:2 5 50000000 —
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Figure 3-1. Wake-up by SCI, Pin /DATA
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3.4 5V Regulator

4865C-AUTO-01/06

-

The status PREWAKE is characterized by the activated receive block of SCI and activated com-
parator of EN input. After going to Active, the V¢ regulator starts working. “Go to Sleep” is
possible via a valid HIGH to LOW transition at pin EN (remaining LOW for longer than tyogieep)s
if EN was previously in a valid HIGH state (HIGH for longer than ty,on gn)-

The 5V regulator is on-chip, using an external NPN as the power element. The reason behind
using an external pass device is to prevent large power dissipation within the ATA6026. For a
battery voltage level between 6V and 9V, the regulated output voltage is 5V +10%; above
Vygar = 9V, the regulated output voltage is 5V +£3%.

To prevent the destruction of the external NPN and the ATA6026, a sense resistor is used to
detect the current delivered by the regulator. In case of overcurrent, the regulator limits the cur-
rent to the specified level. This means that if the characteristic of the voltage regulator changes
to the characteristic of a current regulator, the delivered voltage will break down.

To function correctly, the regulator requires an external NPN transistor with a minimum BN of 25.

ATMEL 7



ATMEL

Figure 3-2.  Principal Function of the 5V Regulator with External Pass Device
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3.5 Reset and Watchdog Management

The reset and watchdog management block controls the pin /RESET and influences the behav-
ior of the internal circuitry.

The /RESET pin is active low with an internal pull-up resistor to VCC.

* Static reset dependent on VCC level

The reset will be active for V¢ < Viygesx- The level Viresy is realized with a hysteresis
(HY Sgestn)-

Figure 3-3.  Static Reset Behavior
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t
* Dynamic reset dependent on watchdog behavior
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Figure 3-4 shows the principal behavior of the watchdog.

An RC oscillator composed of the external elements Rgyp and Cqyyp defines the timing base of
the watchdog (referred to here as t).

t(us) = tys(us) + 1.1 X Rewp(k) X [Cowp(NF) + Cparasitic(NF)]
tdiS = 1 83 IJS
(Cparasitic is @ssumed to be 10 pF (pad capacitance + wiring capacitance on PCB))

The watchdog is realized as a window watchdog and will be triggered by the microcontroller via
a LOW to HIGH transition at pin WD during the open window. If the watchdog detects a window
error (no trigger in open window or wrong trigger in closed window), a reset pulse of length ¢
will be generated. To relieve the watchdog trigger after power-on, the first open window is longer
by a factor of about 4.5 compared to the following windows.

tow =t x 185 (open window)
tcw =t x 185 (closed window)
tows =t x 832 (first open window after power-on)

tes = t X 43 (reset pulse length)

Figure 3-4.  Principal Behavior of the Watchdog
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Figure 3-5. External Elements of the Watchdog
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Table 3-1. Examples of Watchdog Oscillator Period t (us) as a Function of Cc\yp and Rewp
Ccwo (PF)

Rcwp (KQ) 3300 2200 1000 810 680 560 100
100 366.0 2451 1138.3 92.4 78.2 65.0 14.4
81 296.9 199.0 92.2 75.3 63.8 53.1 12.1
75 275.1 184.4 85.6 69.9 59.2 49.3 114
68 249.6 167.4 77.8 63.6 53.9 44.9 10.6
62 227.8 152.9 711 58.2 49.3 41.2 9.8
56 206.0 138.3 64.5 52.8 44.8 37.4 9.1
51 187.8 126.2 58.9 48.3 41.0 34.3 8.5
47 173.3 116.5 54.5 447 38.0 31.8 8.0
43 158.7 106.8 50.1 411 34.9 29.3 7.5
39 144.2 97.0 45.6 37.5 31.9 26.8 71
36 133.3 89.8 42.3 34.8 29.6 24.9 6.7
33 122.4 82.5 39.0 32.1 27.4 23.0 6.3
30 1114 75.2 35.6 29.4 25.1 21.1 6.0
27 100.5 67.9 32.3 26.7 22.8 19.3 5.6
24 89.6 60.6 29.0 24.0 20.5 17.4 5.3
22 82.4 55.8 26.8 22.2 19.0 16.1 5.0
20 75.1 50.9 24.5 20.4 17.5 14.9 4.8
18 67.8 46.1 22.3 18.6 16.0 13.6 4.5
16 60.5 41.2 20.1 16.8 14.5 12.4 4.3
15 56.9 38.8 19.0 15.9 13.7 11.7 4.2
13 49.6 33.9 16.8 14.1 12.2 10.5 3.9
12 46.0 31.5 15.7 13.2 114 9.9 3.8
10 38.7 26.6 13.4 11.4 9.9 8.6 3.6

Do not use capacitors greater than 3.3 nF or less than 470 pF
Do not use resistors less than 10 kQ or greater than 100 kQ
Do not apply periods shorter than 11.5 ps (f < 85 kHz is to be used)

For a typical application with C = 1 nF and R = 56 k<, we will get the following values:
tes =2.77 Ms

tow =tew=11.9ms

tow1 = 53.66 ms

The internal tolerance is < 6.5%; tolerances of external elements have to be included into the
period calculation.




3.6 SCI Transceiver
The SCI transceiver is a differential device which can also work in single-ended mode. In single-
ended mode the levels and the currents are compatible with the LIN interface, but use a faster
timing. It is necessary to define the SCI differential mode by externally pulling down the pin SEM.
Single-ended mode is the default if the pin SEM is left open. In this case, the /DATA pin is active.
The typical external elements on pin DATA are also recommended for single-ended mode (SEM
mode). The driver on pin DATA is passive in single-ended mode.

SEM is a digital input pin with an internal pull-up resistor to VCC. So, in Sleep mode no current
will flow through the pull-up resistor and affect the Sleep mode supply current, as the V¢ regu-
lator is down while in Sleep mode.

Figure 3-6.  Principal Function of SCI
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|
[}
|
wake_SCI !
[}
. | /DATA
SCI_Rx ' —
: I
LINM ! DATA
L |
|
[}
|
ACTIVE :
|
|
>1 :
SCI_Tx | Switches SW1, SW2,
: SW3 are ON for
|
[}

control signals = HIGH
Rs: both resistors provide Vygar/2

Definition of symbols in Figure 3-6:

ACTIVE: ATAB026 is in Active mode
SClgec: Receive part of SCI is working
VCC: V¢ voltage (pin VCC)

wake_SCl:  Wake-up by SCI performed (for more information on the filter time t,,,.05c1»
see“Wake-up and Sleep Mode Strategy” on page 6)

SCI_Rx: Rx output of SCI
SEM: Single-ended mode of SCI when SEM = HIGH (SEM = “Single-ended Mode”)
Vygat: Voltage at pin VBAT (not car battery!)

AIMEL 1
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Figure 3-7.  Timing of SCI (Differential Mode)
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Figure 3-8. Timing of SCI (Single-ended Mode)
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When SEM is HIGH (single-ended mode), the reference for the receive comparator will be
switched from signal DATA to Vygat/ 2. It is not necessary to do this external of the ATA6026;
the signal SEM = HIGH signals this request to the ATA6026.

It is recommended, but not necessary, to use the external connections of DATA and /DATA for
both differential mode and single-ended mode as specified in Figure 3-6 on page 11. The pin
DATA may also be kept open if single-ended mode is programmed.

3.7 Control Inputs EN, DIR, PWM
Pin EN: The enable pin is used to activate the ATA6026 with a HIGH. This input uses low volt-
age levels but has to withstand a voltage up to 40V. An internal pull-down resistor is included.
Pin DIR: Logical input to control the direction of the external motor. An internal pull-down resistor
is included. The test mode is entered when this pin is pulled to a voltage above 10V.
Pin PWM: Logical input for PWM information delivered by external microcontroller. Duty cycle
and frequency of switching can be choosen by this pin. An internal pull-down resistor is included.
The test mode is entered when this pin is pulled to a voltage above 10V.
Table 3-2. Status of the ATA6026 Depending on Control Inputs and Detected Failures (x Means Don't Care)
Driver Stage for External Power Diagnostic
Control Inputs Device Status MOS Outputs Comments
EN DIR PWM TS | OV | UV | SC H1 L1 H2 L2 DG1 DG2
0 X X X X X X Off Off Off Off 0 0 Standby mode
1 X X 1 0 0 0 Off Off Off Off 1 1 |Thermal shutdown("
1 X X 0 1 0 0 Off Off Off Off 0 1 |Overvoltage!V
1 X X 0 0 1 0 Off Off Off Off 1 0 |Undervoltage(™
1 X X 0 0 0 1 Off Off off Off 1 1 |Short circuit"
1 0 PWM 0 0 0 0 PWM | /PWM Off On 0 0 Motor PWM forward
1 1 PWM 0 0 0 0 Off On PWM | /PWM 0 0 Motor PWM backward
1 X 0 0 0 0 0 Off On Off On 0 0 Motor brake
1 1 1 0 0 0 0 Off On On Off 0 0 Motor full forward
1 0 1 0 0 0 0 On Off Off On 0 0 Motor full backward
Note: 1. See section “Diagnosis” on page 14 for explanation

4865C-AUTO-01/06

TS: Thermal shutdown
OV: Overvoltage of VBAT
UV: Undervoltage of VBAT
SC: Short circuit
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Diagnosis

Overvoltage
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Table 3-3. Table of Events Detected by the ATA6026
Event Description DG1 | DG2 |Additional reaction of ATA6026 |Timing
uv Undervoltage 1 | 0 |Switch OFF L1, L2, H1, H2 16 ps to 35 pis
(Vear < Vrauy) after detection
. . . After LOW to
Release UV Vgar increasing 0 0 SW|tch_ON L1, L2, H1, H2 HIGH transition
above Viyuy according to PWM/DIR status
at PWM
Overvoltage . 16 ps to 35 ps
ov (Varr > Vrsion) 0 1 |Switch OFF L1, L2, H1, H2 after detection
. . . After LOW to
Release OV Vgt increasing 0 0 SWItCh.ON L1, L2, H1, H2 HIGH transition
above Vihov according to PWM/DIR status
at PWM
Short circuit (if
source-drain voltage 5 us to 15 s

SC of switched external 1 1 |Switch OFF L1, L2, H1, H2
NMOS is > 4V, short

circuit is detected)

after detection

Short circuit condition Switch ON L1, L2, H1, H2 After LOW to
Release SC . 0 0 . HIGH transition
disappears according to PWM/DIR status at PWM

Thermal shutdown

TS (junction temperature 1 1 Switch OFF L1, L2, H1, H2, DATA, |Directly after

> 165°C +hysteresis) /DATA detection
Switch ON L1, L2, H1, H2, After LOW to
Thermal shutdown according to PWM/DIR status HIGH transition
Release TS  |(junction temperature | 0 0 at PWM
< 165°C zhysteresis) Switch ON DATA, /DATA according |Directly after
to Tx status detection
Note:  After power-on, the undervoltage status may be latched. To switch the drivers ON, a LOW to HIGH

transition at PWM is required.

This block protects the IC and the external power MOS transistors against overvoltage on the
battery.

Function: In the case of overvoltage alarm (Vyoy), the external NMOS transistors will be
switched off, and the event will be signalled by switching the pin DG2 ON (see Table 3-3). If the
overvoltage condition disappears, after the next LOW to HIGH transition at pin PWM, the drivers
for the external power MOS transistors will switch back to the status defined by the control pin
DIR and the pin DG2 will be cleared to LOW if there is no other event to be signalled. The SCI
drivers are not influenced by the voltage supervisor. The comparator includes a hysteresis.

/AT /A 6/0:2 5 50000000 —
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3.8.2 Undervoltage

This block switches off the external power MOS transistors in case of undervoltage on the
battery.

Function: In case of undervoltage alarm (Vy,y), the external NMOS transistors will be switched
off and the event will be signalled by switching ON the pin DG1 (see Table 3-3 on page 14). If
the undervoltage condition disappears, after the next LOW to HIGH transition at pin PWM the
drivers for the external power MOS transistors will switch back to the status defined by the con-
trol pin DIR, and the pin DG1 will be cleared to LOW if there is no other event be signalled. The
SCl drivers are not influenced by the voltage supervisor. The comparator includes a hysteresis.

3.8.3 Temperature Supervisor

There is a temperature sensor integrated on-chip to prevent overheating of the ATA6026 and to
protect external NMOSFETS from a failure in external circuitry. In case of detected overtemper-
ature (150°C to 180°C), all drivers including SCI drivers will be switched OFF immediately and
both of the diagnostic pins DG1 and DG2 will be switched to HIGH to signal this event to the
processor.

The status thermal shutdown (TS) will be stored in a latch: After the next LOW to HIGH transition
at pin PWM, the drivers for the external power MOS transistors will switch back to the status
defined by the control pin DIR, the pins DG1 and DG2 will be cleared to LOW if there is no other
event to be signalled, and the SCI drivers immediately will switch to the status defined by the
control pin TX.

A hysteresis is built in to prevent fast oscillations.

Attention: With DG1 = DG2 = HIGH, short circuit is signalled as well as overtemperature.

3.8.4 Short Circuit Detection

To detect a short in H-bridge circuitry, internal comparators detect the voltage difference
between source and drain of the external power NMOS. If transistors are switched ON and the
source drain voltage difference is higher than the value VSC (4V with tolerances) for a time
greater than tgg, the signal SC (short circuit) will be set, the external power MOS transistors will
be switched off immediately, and the pins DG1 and DG2 will be switched to HIGH to signal this
event to the processor.

With the next programmed LOW to HIGH transition on pin PWM, the bits will be cleared and the
corresponding drivers will switch back to the status defined by the control pin DIR; the pins DG1
and DG2 will switch back to LOW if the short circuit condition has cleared.

3.9 Behavior of the Bridge Drivers in Case of RESET

4865C-AUTO-01/06

In case of RESET (/RESET = LOW), the high-side drivers will be switched OFF and the low-side
drivers will remain in the status defined by PWM and DIR.

In case of overvoltage (OV), undervoltage (UV), thermal shutdown (TS), or short circuit (SC), all
the drivers will be switched off, independent of the status of the /RESET pin.
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3.10 Charge Pump
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The fully-integrated charge pump is needed to supply the gates of the external power MOSFETs
of the HS drivers in case of permanent ON (100% PWM, no bootstrap function is available). In
addition, the gate of the external power NMOS used for reverse battery protection is supplied by
the charge pump output.

The charge pump is fully integrated, including the oscillator with a typical frequency of 2.2 MHz,
and works by pumping the regulated 5V three times above the battery. In addition, the charge
pump output is supplied by the action of the bootstrap capacitors.

If EN is switched to “0” (Sleep mode), the charge pump function is disabled, and the charge
pump output voltage will be set to one diode threshold below Vgu.

3.11 H-bridge Driver

The IC includes two push-pull drivers to control two external power NMOS used as high-side
drivers, and two push-pull drivers to control two external power NMOS used as low-side drivers.
The drivers can be used with either standard or logic-level power NMOS.

The drivers for the high-side control use external bootstrap capacitors to supply the gates with a
voltage of 8V to 14V above the battery voltage level.

The bootstrap capacitor has to be greater than or equal to 10 x Cgate, Where Cgate is the
capacitance of the external switching NMOS. Smaller values of bootstrap capacitor will reduce
the dynamic gate voltage of the external switching NMOS.

It is also possible to control the external load (motor) in the reverse direction (see Table 3-3 on
page 14).

A duty cycle of 100% in both directions is possible, using the charge pump to supply the gates of
the high-side drivers.

The output voltage of the drivers for the low-side control is limited to a level of less than 16V, but
is not clamped active.

3.11.1 Cross Conduction Time

To prevent high peak currents in the H-bridge, a non-overlapping phase for switching the exter-
nal power NMOS is realized. An external RC combination defines the cross conduction time in
the following way:

toc (Us) = 0.36 x Rgg (k€) x Cq (NF) + 0.2 (tolerance: 5% +0.15 ps)

The RC combination is charged to 5V and the switching level of the internal comparator is 67%
of the start level.

The time measurement is triggered by the PWM or DIR signal crossing the 50% level.
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Figure 3-9. Timing of the Drivers

PWM or

50%
DIR | !
| |
| |
| |
i ! >
| I t
| |
| |
| |
Pl |t | tH e
| T i :‘ L
RN | )
[ |
| | | | |
| \ 80% — ; ./
: I : toc I I
Lx : : :<—>: : :
[ ! | : [ [
! l 20% — A
| I : / I
s | | | -
| I -
I | t
| |
| |
: L tixr : txHe  thxe
| |
|
|
|
|
|
Hx :
|
|
|
|
' -
t

The delays ty,, ,; and t, ,; include the cross conduction time te.

ATMEL 7

4865C-AUTO-01/06



4. Absolute Maximum Ratings

ATMEL

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Pin Description Pin Name Min Max Unit
Ground GND 0 0 \Y
Power ground PGND -0.3 +0.3 \
Reverse-protected battery voltage VBAT -0.3 +40 \Y
VBAT behind internal switch VBAT_SWITCH -0.3 Vygar + 0.3 \Y
Digital output /RESET -0.3 Vycc+ 0.3 \
Digital output DG1, DG2 -0.3 Vycc+ 0.3 \Y
Analog input (LV) VREF -0.3 Vycc+ 0.3 Vv
5V output, external blocking capacitor VINT -0.3 +7 V
Base of external NPN for 5V regulator VREG -0.3 +7 \'%
Sc:oms; :;)t?::ction time capacitor/resistor cc 03 Vyoo+ 0.3 v
Digital input coming from microcontroller WD -0.3 Vycc+ 0.3 \"
Watchdog timing resistor CWD -0.3 Vycc+ 0.3 \Y
Digital input direction control DIR -0.3 +25 \
Digital input PWM control and test mode PWM -0.3 +25 Vv
Digital input for enable control EN -0.3 +40 \Y
Digital input SCI mode control SEM -0.3 Vycc+ 0.3 Vv
5V regulator output VCC -0.3 +7 \'%
Sense of 5V regulator current VSHUNT -0.3 +7 \'
Digital output RX -0.3 Vycc+ 0.3 \"
Digital input X -0.3 Vycc+ 0.3 \Y
SClI data pin DATA 27 Vygar + 2 Y
SClI data pin /DATA 27 Vygar + 2 %
Bootstrap capacitor pin CBI, CB2 -0.3 +45 \Y
Source external high-side NMOS S1, S2 —2 Vygar + 2 \Y
Gates external low-side NMOS L1, L2 Vpenp— 0-3 +25 \
Gates of external high-side NMOS H1, H2 -2 +45 \
Charge pump CP -0.3 +50 \Y
Power dissipation Piot 0.5@ w
Storage temperature O sTORE —40 +150 °C
Soldering temperature (10s) O SOLDERING 260 °C
Notes: 1. For Vg <13.5V
2. May be additionally limited by external thermal resistance
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5. Operating Range

The operating conditions define the limits for functional operation and parametric characteristics of the device. Functionality outside these
limits is not implied unless otherwise stated explicitly.

Parameters Symbol Min Max Unit
Operating supply voltage(" VygaT1 7 18 %
Operating supply voltage® VyBaTi_a 18 25 v
Operating supply voltage® Vygarz 6 <7 %
Operating supply voltage® Vygara 3 <6 v
Operating supply voltage® VyeaTa 0 <3 %
Operating supply voltage®® Vygars > 25 40 v
Ambient temperature range under bias O ambient -40 +125 °C

Note: 1. Full functionality

t <2 min (jump start)

H-bridge drivers may be switched off (undervoltage detection)

H-bridge drivers are switched off, 5V regulator and charge pump with reduced parameters, RESET works correctly
H-bridge drivers are switched off, 5V regulator and charge pump not working, RESET not correct

IS NN

H-bridge drivers are switched off, load dump

6. Temperature Conditions

Junction Temperature/°C Status of IC

—40 to +150 Normal functionality

Drivers for H1, H2, L1, L2, DATA, /DATA may be switched OFF, (DG1 and DG2
will be HIGH in this case), parameters may depart from specified values

Drivers for H1, H2, L1, L2, DATA, /DATA are switched OFF and DG1 and DG2
> 180 will be HIGH (to signal overtemperature), parameters may depart from
specified values. 180°C is the maximum switch-off temperature

150 to 180

ATMEL i
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7. Electrical Characteristics

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.

Conditions: SEM = HIGH (single-ended mode of SCI).

ATMEL

No. |Parameters ‘Test Conditions ‘ Pin ‘ Symbol ‘ Min ‘ Typ Max ‘ Unit ‘ Type*
1 Power Supply and Supervisor Functions (This Block Supplies Parts of the ATA6026 Used for Startup and Supervises
the Vg, Voltage (Battery Voltage Behind the Reverse Battery Protection Device))
Current consumption
1 1 VBAT p VVBAT = 1 35V(1) lVBAT1 7 mA
1.2 |Current consumption VCC |V,,cc = 5V lvee 3 mA
Current consumption _ @)
13 VBAT, in standby mode Vvear = 13.5V Ivear 35 70 HA
1.4 |Internal power supply Vygar 2 5.2V VinT 4.75 5 5.25 \
1.5 |Buffered band-gap voltage |Vygar > 5V©@ Via 1.21 1.26 1.33 %
Overvoltage threshold
16 | gar 9 Vinov 25 29 v
1.7 |Delay time overvoltage tov 16 35 us
18 Overvoltage threshold Measured during Y 07 v
: hysteresis VBAT qualification only TOVhys :
Undervoltage threshold
19 |y 9 Vinoy 6 6.5 7 v
1.10 |Delay time undervoltage tuy 16 35 ps
111 Undervoltage threshold Measured during V. 0.4 v
: hysteresis VBAT qualification only TUVhys :
ON resistance of VBAT
112 switeh Vyear = 13.5V Ron_vearsw 1 kQ
Resistor defining internal
bias currents used for
1.13 |internal timings, Tolerance: <1% Rvrer 20 kQ
regardless of watchdog
timing

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
EN, DIR, PWM = HIGH

Notes:

20

. Internal band-gap voltage is valid for VBAT > 3V (not testable)
. Valid for —-40°C to +90°C

. Tested during qualification only

1
2
3
4. Rgpunt =19
5
6

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cqyp
and Rqyp, tolerances of these elements have to be added to the given tolerances in the above table

N

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,y

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for

parameters 4.10 and 4.

11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30

10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us £50%

/AT /A 6/0:2 5 50000000 —
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7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters ‘Test Conditions ‘ Pin ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘Type*
2 2.2V-5V Regulator

Vygar > 9V
2.1 |Regulated output voltage loas = 0 MA to 100 mA VCC, 4.85 5.15 \'
6V < Vygar 9V
2.2 |Regulated output voltage oo = O MA to 50 MA VCC, 4.5 5.5 Vv
2.3 |Line regulation lag = 0 MA to 100 mA linereg 100 mV
. Vygar > 9V
2.4 |Load regulation loas = O MA to 100 mA loadreg 100 mV
2.5 |Output current limitation® |V, gar > 9V lost 100 400 mA
2.6 |Output current limitation® |6V < Vygar <9V los2 50 400 mA
2.7 |Output current VREG x\i:if:;’\y » Vvee =0V, lvREG 3 20 mA

ESR value of used
28 blocking capacitor Resr 0.3 3 Q

Combination with HF

2.9 |Blocking capacitor at VCC capacitor of 100 nF Cvcc 40 pF
Current gain of external
2.10 NPN BN 25
3 Reset and Watchdog
VCC threshold voltage
31 level for /RESET Vinresh 4.2 4.6 v
VCC threshold voltage
32 jevel for /RESET VinresL 3.8 415 v
Hysteresis of /RESET
3.3 |e§e| HYSresi 0.4 v
/RESET pulse triggered
Length of pulse at by watchdog,
3.4 /RESET pin Cowp = 1 NF tres 2.58 2.96 ms
RCWD = 56 kQ

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: 1. EN, DIR, PWM = HIGH
2. Internal band-gap voltage is valid for VBAT > 3V (not testable)
3. Valid for —40°C to +90°C
4. Rgpunt =1Q
5. Tested during qualification only

6

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cqyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%

N

AIMEL 21
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ATMEL

7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit | Type*
Delay time of release Coi = 1nF

35 |/RESET after VCC RCWD — 56 KOO telayRESH 2.58 2.96 ms
exceeding Viresn cwb

36 Time for VCC < Vyygest  |Independent of Copyp i 05 5 us

: before activating /RESET |and Rgyp delayRESL :

Watchdog oscillator Cowp=1nF

3.7 period Rewp = 56 ka© t 60.4 68.8 ps
Time for VCC > Viyygesy |Cowp =1 nF

38 | pefore release of /RESET Rowp = 56 kQ® laelaymESH 26 3.0 ms
First open watchdog c —1nF

3.9 |window width after power- | ZCWD ~ o) towt 50.2 57.2 ms
on RCWD = 56 k
Open watchdog window |Cgyp =1 nF

3.10 width Rowp = 56 ka© tow 11.2 12.7 ms
Closed watchdog window |Cepwp =1 nF

311 | i R — 56 kQlo tew 11.2 127 ms
External watchdog

3.12 resistor Rcwo 10 100 kQ
External watchdog

3.13 capacitor Cewp 470 3300 pF
Watchdog input low 0.3 x

314 voltage threshold Viwo Vvee v
Watchdog input high 0.7 x

315 voltage threshold Vinwo Vyce v
Hysteresis of watchdog

3.16 input voltage threshold Viyswo 1 v
Pulse length of watchdog |Measured between

317 pulse for proper triggering |50% levels et/ twoh 1000 ns

318 R_lse time of watchdog fwor 100 ns
trigger pulse

3.19 Eall time of watchdog foy 100 ns
trigger pulse

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: EN, DIR, PWM = HIGH

Internal band-gap voltage is valid for VBAT > 3V (not testable)

Valid for —40°C to +90°C

Rshunt = 1Q

Tested during qualification only

2B S

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cqyp
and Rqyp, tolerances of these elements have to be added to the given tolerances in the above table

N

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,4

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us £50%

22 /AT /A 602 6 50000000 —




7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
Output low voltage of

3.20 /RE‘;ET 9 At o pes = 1 MA VoLres 0.4 v
Internal pull-up resistor at

3.21 pin /RESET Rrures 5 10 15 kQ

3.22 |Leakage current WD pin | V\,p =0V to VCC lcakwp -10 +10 pA

4 SCI Transceiver

4.1 |Rxoutput voltage HIGH |Ig, =0 Ve 4.5 5.5 \
Internal pull-up resistance |Vg, = 0, driver set to

4.2 to VCC HIGH RexH 5 10 20 kQ
Rps_on of low-side driver .

4.3 transistor of RX output Driver set to LOW RexL 40 90 Q

See Figure 3-7 and
4.4 |Output HIGH delay time |Figure 3-8 on page tRxH 0.5 ps
120
. See Figure 3-7 and
4.5 |Output LOW delay time Figure 3-8 on page 12 tRul 0.5 ps
46 |Txinput LOW level Vi (\)/'3 % v
vce
47 |Txinput HIGH level Vi 0.7 v
Vvee

4.8 |Input hysteresis Tx ® ViysTx 1 %
Internal pull-up resistance

4.9 to VCC Rrxn 10 20 40 kQ
Input high voltage 59% of

4.10 |difference between DATA |® VRoatH v ° %
and /DATA VBAT
Input low voltage _5% of

4.11 |difference between DATA |® VRoATL N ° %
and /DATA VBAT
Hysteresis between Vpary | (5) 5% of

4.12 V \Y
and V. DATRYS Vygar

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: 1. EN, DIR, PWM = HIGH
2. Internal band-gap voltage is valid for VBAT > 3V (not testable)
3. Valid for —40°C to +90°C
4. Rgpunt = 1Q
5. Tested during qualification only

6

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cgyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table

N

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us £50%

AIMEL 2
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ATMEL

7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
413 Output HIGH voltage pin | TX = LOW, v Vygar— Vv
' DATA Ipara = —20 MA TDATAHT 1.2
414 Output HIGH voltage pin | TX = LOW, v Vygar — v
' DATA IDATA = —40 mA TDATAH2 1 5

Output LOW voltage pin | TX = LOW,

415 /DATA |,pata = 20 MA VrpataLy 12 v
Output LOW voltage pin | TX = LOW,

416 paTA Lpara = 40 MA VrpamaL2 15 v

4.17 |Short-circuit current /DATA |;pATASC 40 75 150 mA

4.18 |Short-circuit current DATA IpaTasc -40 75 -150 mA

419 |SEM input LOW level VeemL (\)/'SC’; v

. 0.7 x

4.20 |SEM input HIGH level VsemH Vyec Vv

4.21 |Input hysteresis SEM ® Viyssem 1 %
Internal pull-up resistance

422 | Ve Rsem 10 20 40 kQ
Transmit delay HIGH to

423 || S y Vygar = 13.5V tsL 0 1 15 us

4.24 | Transmit fall time('? Vygar = 13.5V tect 1.5 4.1 us
Transmit delay LOW to

4.25 | =P y Vygar = 13.5V toon 0 1 15 us

4.26 |Transmit rise time('? Vygar = 13.5V tser 1.5 4.1 us
Activation voltage on

427 | |DATA of SCI receive part VipATwake Vvear—2|  V
Input current pin DATA for | -2V < Vpaqa < B

4.28 passive transmit Vygar— 2V loatas 20 +20 bA
Filter time for wake-up via

429 | P tyakescl 30 80 us
Input current pin DATA for _

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: EN, DIR, PWM = HIGH

Internal band-gap voltage is valid for VBAT > 3V (not testable)

Valid for —40°C to +90°C

Rshunt = 1Q

Tested during qualification only

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cqyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%

BN
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7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
Input current pin /DATA for | -2V < Vpama < .

4.31 passive transmit Vygar + 2V ipata 20 +20 HA
Symmetry of DATA and _ ©)

432 DATA during transmit Vvear = 13.5V Vevu 2.5 v

5 Control Inputs EN, DIR, PWM

Enable input low-voltage

51 lihreshold Vien 2 v
Enable input high-voltage

52 | ihreshold Vinen 3.5 v
Hysteresis of EN Tested during

53 switching level characterization only HYSenn 0.7 v
Pull-down resisistor at

5.4 Enable pin Rppen 30 100 kQ
DIR input low-voltage 0.3 x

55 lihreshold Vior Vyee v
DIR input high-voltage 0.7 x

56 lihreshold VinoiR Vyee v
Hysteresis of DIR Tested during

5.7 switching level characterization only HYSoimin 1 v

58 P.uII-down resisistor at DIR Repoin 30 100 KO
pin
PWM input low-voltage 0.3 x

59 lihreshold Vicewm Vyee v
PWM input high-voltage 0.7 x

510 lihreshold Vikew Vyee v
Hysteresis of PWM Tested during

51 switching level characterization only HY Spwin 1 v
Pull-down resisistor at

5.12 PWM pin Reopwm 30 100 kQ

5.13 |Rise/fall time, pin EN t EN 100 ns

5.14 |Rise/fall time, pin PWM t pwm 100 ns

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: 1. EN, DIR, PWM = HIGH
2. Internal band-gap voltage is valid for VBAT > 3V (not testable)
3. Valid for —40°C to +90°C
4. Rgyunt = 1Q
5. Tested during qualification only

6

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cgyp
and Rgyp, tolerances of these elements have to be added to the given tolerances in the above table

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,4

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/pus +50%

AIMEL N
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ATMEL

7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

stage of pins L1, L2 x=12

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
5.15 |Rise/fall time, pin DIR tt piR 100 ns
Delay time for “Go to
516 Active” by Enable tgeloN_EN 30 80 Hs
Delay time for “Go to
517 Sleep” by Enable gotosteep 30 80 Hs
6 Charge Pump
6.1 |Charge pump voltage 7V <Vygar <9V VCP Vygar + 7 VV152T * v
6.2 |Charge pump voltage  |Vygar > 9V VCP  |Vygur+8 VV!?QT Tl
Charge pump current
6.3 |driving capability under Icp 50 pA
valid parameters 6.1/6.2
Charge pump oscillator
6.4 frequency feposc 2.2 MHz
Serial resistance between
6.5 charge pump and gate of Rep 10 KO
external reverse battery
protection NMOS
6.6 Charge pump voltage in EN = “0” (Sleep mode) VCP Vygar —
: case of EN =0 sleep 0.7V
7 H-bridge Driver
Low-side driver HIGH
71| Sutput voltage 6V< Vygar <9V Vi Vygar— 1 16 v
i . Vygar > 9V (with
7.2 'ga‘t"’ j‘j/ilf;":r HIGH 1y x> 25V drivers Vi 8 16 v
P 9 may be switched off)
ON resistance of sink Rpson_LxL,
73 stage of pins L1, L2 x=1,2 20 Q
i R
7.4 |ONresistance of source | g\ 16 pin CBx DSON_LxH, 30 Q

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

Notes:

26

N

9.

o g~ whd -

EN, DIR, PWM = HIGH

Internal band-gap voltage is valid for VBAT > 3V (not testable)
Valid for —40°C to +90°C

Rshunt = 1Q

Tested during qualification only

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cgyyp
and Rgyp, tolerances of these elements have to be added to the given tolerances in the above table

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,4

If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

Maximum voltage difference arises during slope, see Figure 7-1 on page 30

10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%

/AT /A 6/0:2 5 50000000 —
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7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
Output peak current at |
7.5 |pins L1, L2 switchedto |V, =3V « _LX1Lv2 100 mA
LOW -
Output peak current at |
7.6 |pins L1, L2 switchedto |V, =3V « _LX:‘*Z -100 mA
HIGH -
Pull-down resistance at Repix,
77 pins L1, L2 x=1,2 30 100 kQ
ON resistance of sink _ RpsoN_HxL,
78 stage of pins H1, H2 Vex=0 x=1,2 20 Q
79 ON resistance of source |Related to pin CBx, Rpson_HxH, 30 o)
’ stage of pins H1, H2 Vgy = Vgar x=1,2
VVBAT = 135V
Output peak current at Vg, = Vygar L,
710 pins Hx, switched to LOW |Vcg, = Vygar + 7V x=1,2 100 mA
Vi = Vygar + 3V
VVBAT = 135V
Output peak current at Vg, = Vygar lix, _
[ pins Hx, switched to HIGH | Vg, = Vygar + 7V x=1,2 100 mA
Vi = Vygar + 3V
Static high-side switch Vg, =0V Vs
712 output low-voltage pins Hx |l = 1 mA x=1,2 0.3 v
Static high-side switch Ix=—10 pA VixHstatt vV +
7.13 |output high-voltage pins | (PWM = static) (supplied by |Vygar +7 V?’f v
H1, H2 7V <Vypar <9V charge pump)
lw=-10 pA
Static high-side switch (PWM = static) ViixHstat1 vV +
7.14 |output high-voltage pins | Vygar > 9V (with (supplied by |Vygar + 8 V?ﬁT v
H1, H2 Vygar > 25V, drivers charge pump)
may be switched off)
Sink resistance between
7.15 |Hx and Ground in Sleep Riixsieep 3 10 kQ
mode

* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: EN, DIR, PWM = HIGH

Internal band-gap voltage is valid for VBAT > 3V (not testable)

Valid for —40°C to +90°C

Rshunt = 1Q

Tested during qualification only

BN

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cqyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table

N

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,y

8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%
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ATMEL

7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
Voltage at pin Sx for open
7.16 |pinif Hx and Lx are both |l =0 VsyorFF 2 Vv
switched off
7.17 |CB1 voltage for H1 = OFF | Vygar = 6V Veet 5 14 \'
7.18 |CB1 voltage for H1 = OFF | V\gar = 8V Vers 7 14 \
7.19 |CB1 voltage for H1 = OFF |Vygar = 10V Vest 9 14 \'
7.20 |CB1 voltage for H1 = OFF |V\gr = 25V Vers 9 14 Vv
7.21 |CB2 voltage for H2 = OFF | Vygar = 6V Vero 5 14 \'
7.22 |CB2 voltage for H2 = OFF | V\gar = 8V Ve 7 14 \Y
7.23 |CB2 voltage for H2 = OFF |Vygar = 10V Vese 9 14 \'
7.24 |CB2 voltage for H2 = OFF |V\gr = 25V Ve 9 14 Vv
Dynamic Parameters
Dynamic high-side switch |Cy, =5 nF
714 output for high-voltage Ccgy = 100 nF Vv Vygar + Vyear + Vv
: pins H1, H2 (bootstrap  |fpyy = 20 kHz HxHdynT 4.5 14
voltage) Vygar = 6V
Dynamic high-side switch |Cy, =5 nF
715 output for high-voltage Ccgx = 100 nF Vv Vygar + Vygar + Vv
: pins H1, H2 (bootstrap  |fpyyy = 20 kHz Hxkidyn2 6 14
voltage) Vygar = 8V
Dynamic high-side switch |Cy, = 5nF
716 output for high-voltage Ccgy = 100 nF Vv Vygar + Vyear + Vv
: pins H1, H2 (bootstrap  |fpyy = 20 kHz Hixkidyn3 8 14
voltage) Vygar = 10V
Propagation delay time for | Vygar = 13.5V
7.17 |low-side driver from HIGH |Cgg, = 100 nF L xHL 0.5 ps
to LOW Figure 3-9 on page 17
Propagation delay time for
7.18 |low-side driver from LOW tn 0.5 + ¢ ps
to HIGH
Fall time for low-side Vygar = 13.5V
719 driver Cex=5nF g 0.5 Hs
* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: 1. EN, DIR, PWM = HIGH
2. Internal band-gap voltage is valid for VBAT > 3V (not testable)
3. Valid for -40°C to +90°C
4. Rgyunt = 1Q
5. Tested during qualification only
6. Fortiming, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cqyyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table
7. External parasitic capacitive load together with pull-up resistor at RX defines the time tg,4
8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11
9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%
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7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
Rise time for low-side

7.20 driver i 0.5 ps
Propagation delay time for |Vygar = 13.5V

7.21 |high-side driver from Ccax = 100 nF tHxHL 0.5 ps
HIGH to LOW Figure 3-9 on page 17
Propagation delay time for

7.22  |high-side driver from LOW tHxLH 0.5 + tg¢ us
to HIGH
Fall time for high-side Vygar = 13.5V

723 driver Cgx=5nF e 0.5 Hs
Rise time for high-side

724 |0 9 tr 05 us

L See “Cross Conduction

7.25 |Cross conduction time Time” on page 16 tec 10 ys

7.26 |External resistor Rcc 5 kQ

7.27 |External capacitor Ccc 5 nF
Ron of tec switching

728 | ansistor Ronce 100 Q
Switching level of t 3.2x 3.4 x 3.6 x

7:29 comparator Vawteo Vyee Vyee Vyee v

Voltage between

7.30 Short circuit detection sogrce_-draln of_external Ve 35 4 45 Vv

voltage switching transistor in
active case
* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: EN, DIR, PWM = HIGH
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Internal band-gap voltage is valid for VBAT > 3V (not testable)
Valid for —40°C to +90°C

Rshunt = 1Q

Tested during qualification only

For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cgyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table

External parasitic capacitive load together with pull-up resistor at RX defines the time tg,4

If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11

Maximum voltage difference arises during slope, see Figure 7-1 on page 30

10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%
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7. Electrical Characteristics (Continued)

All parameters given are valid for 7V <VBAT <40V and for —40°C <9 pient < 125°C unless stated otherwise.
Conditions: SEM = HIGH (single-ended mode of SCI).

No. |Parameters Test Conditions Pin Symbol Min Typ Max Unit Type*
For switch-on time < tg,
731 Short circuit detection the short ccht - 5 10 15 us
time message will never be
generated
Time for Lx = ON
(plus cross conduction
Charaing time for time if inductive load is
7.32 bootsgtrag capacitors applied), this time limits teHBOOT 1.3 us
P cap the PWM ratio to values
of about 95% if 20 kHz
is used
7.33 |Maximum PWM frequency fowMmax 30 kHz
* Type: A = 100% tested, B = 100% correlation tested, C = Characterized on samples, D = Design parameter
Notes: 1. EN, DIR, PWM = HIGH
2. Internal band-gap voltage is valid for VBAT > 3V (not testable)
3. Valid for —40°C to +90°C
4. RSHUNT = 1Q
5. Tested during qualification only
6. For timing, see the formula in “Reset and Watchdog Management” on page 8. All times depend on external elements Cgyp
and R¢yp, tolerances of these elements have to be added to the given tolerances in the above table
7. External parasitic capacitive load together with pull-up resistor at RX defines the time tg,4
8. If single-ended mode is used (SEM = HIGH): DATA is not used and VBAT / 2 instead of DATA is the internal reference for
parameters 4.10 and 4.11
9. Maximum voltage difference arises during slope, see Figure 7-1 on page 30
10. Parameters 4.16 to 4.19 are based on transmit voltage slopes at DATA and /DATA of 4V/us +50%
Figure 7-1.  Principal Dynamic Behavior of SCI, Vgyy, is the Symmetry of DATA and /DATA to
VBAT /2
VBAT
DATA
7777777777777777777777 VBAT/2
/DATA
GND
Vgym = (VBAT — /DATA) — DATA, ideally it should always be 0

4865C-AUTO-01/06




8. ESD and Latch-up Requirements

4865C-AUTO-01/06

The device withstands pulses when tested according to ESD STM 5.1-1998:

» Constant voltage 2 kV
*R=15kQ
* C=100pF
* 1 pulse per polarity and per pin
¢ 3 samples, 0 failures
e Electrical post-stress testing at room temperature
Static latch-up tested according to AEC-Q100-004 and JESD78.

* 3-6 samples, 0 failures
e Electrical post-stress testing at room temperature

In test, the voltage at the pins VBAT, DATA, /DATA, CP, VBAT_SWITCH, Hx, Sx, CBx must not
exceed 45V in case of not being able to drive the specified current; for the pins Lx the voltage
must not exceed 25V.
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9. Ordering Information

Extended Type Number Package Remarks
ATA6026-PHQW QFN32, 7 mm x 7 mm Pb-free

10. Package Information

Package: QFN 32 7x7
Exposed pad 4.7 x k.7

Dimensions in mm 07
Not indicated tolerances £0.05  0.9.01 4.7
{}.GEfg 05
32 25 32
| JU UL U
O e ) g 1 {E}‘éﬁ}
- -
g E technical drawings
3 — according to DIN
—y = specifications
| — -
8 = 1] =3 S ¥
AEARIRNEARANARN]
m . 16 9
S 0.65 nom.
[4.55

Drawing-No: 6 543-5097.01-4
Issue: 1. 24.02.03

Thermal resistance junction ambient: 29 K/W (at airflow of 0 LFPM), valid for JEDEC Standard
Four-layer Thermal Test Board with 5 x 5 Thermal Via Matrix (100 pm Drill Hole, Filled Vias).

32 /AT /A 602 6 50000000 —
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