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NCV7707C/D

Door-Module Driver-IC

NCV7707C/D

The NCV7707C/D is a powerful Driver−IC for automotive body

control systems. The IC is designed to control several loads in the front

door of a vehicle. The monolithic IC is able to control mirror functions

like mirror positioning, heating and folding including the

electro−chromic mirror feature. Besides two half−bridge outputs to

control lock and safe−lock motors, the device features four high−side

outputs to drive LEDs or incandescent bulbs (up to 10 W). To allow

maximum flexibility, all lighting outputs can be PWM controlled thru

PWM inputs (external signal source) or by an internal programmable

PWM generator unit. The NCV7707C/D is controlled thru a 24 bit SPI

interface with in−frame response.

Features

•Operating Range from 5.5 V to 28 V

•Six High−Side and Six Low−Side Drivers Connected as

Half−Bridges

♦2x Half−bridges Iload  = 0.75 A; RDS(on)  = 1.6 � @ 25°C

♦2x Half−Bridges Iload  = 3 A; RDS(on)  = 300 m� @ 25°C

♦2x Half−Bridges Iload  = 6 A; RDS(on)  = 150 m� @ 25°C

•Four High−Side Lamp Drivers

♦2x LED; Iload  = 0.3 A; RDS(on)  = 1.4 � @ 25°C

♦2x 10 W; configurable as LED Driver; Iload  = 2.5 A;

RDS(on)  = 300 m� @ 25°C

•One High−Side Driver for Mirror Heating; Iload  = 6 A;

RDS(on)  = 100 m� @ 25°C

•Electro Chromic Mirror Control

♦1x 6−Bit Selectable Output Voltage Controller

♦1x LS for EC Control; Iload = 0.75 A; RDS(on)  = 1.6 � @ 25°C

•Independent PWM Functionality for All Outputs

•Integrated Programmable PWM Generator Unit for All Lamp Driver

Outputs

•Programmable Soft−start Function to Drive Loads with Higher

Inrush Currents as Current Limitation Value

•Multiplex Current Sense Analog Output for Advanced Load

Monitoring

•Very Low Current Consumption in Standby Mode

•Charge Pump Output to Control an External Reverse Polarity

Protection MOSFET

•24−Bit SPI Interface for Output Control and Diagnostic

•Protection Against Short−circuit, Overvoltage and Overtemperature

•AEC−Q100 Qualified and PPAP Capable

•SSOP36−EP Power Package

•This is a Pb−Free Device

Typical Applications

•De−centralized Door Electronic Systems

•Body Control Units (BCUs)

SSOP36 EP

CASE 940AB

MARKING DIAGRAM

NCV7707x

AWLYYWWG

X= C or D

A= Assembly Location

WL= Wafer Lot

YY= Year

WW= Work Week

G= PbĭFree Package

DevicePackageShipping †

ORDERING INFORMATION

†For information on tape and reel specifications,

including part orientation and tape sizes, please

refer to our Tape and Reel Packaging Specification

Brochure, BRD8011/D.

NCV7707DQCR2GSSOP36ĭEP

(PbĭFree)

1500 / Tape &

Reel

NCV7707DQDR2G

1.DISCONTINUED: This device is not

recommended for new design. Please contact

your onsemi representative for information. 

The most current information on this device may

be available on www.onsemi.com.

DISCONTINUED (Note 1)
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

MIRROR COMMON OUTPUT (X/Y, FOLD) OUT1

Ron_out1 Onĭresistance HS or LS
TJ = 25°C, Iout1 = ±1.5 A 0.3

�
TJ = 125°C, Iout1 = ±1.5 A 0.64

Ioc1_hs Overcurrent threshold HS ĭ5 ĭ3.55 A

Ioc1_ls Overcurrent threshold LS  3.55 5 A

Vlim1
Vds voltage limitation HS or
LS  2 3 V

Iuld1_hs
Underload detection
threshold HS  ĭ80 ĭ5 mA

Iuld1_ls
Underload detection
threshold LS  10 80 mA

td_HS1(on)
Output delay time, HS
Driver on Time from CSB going high to

V(OUT1) = 0.1·Vs / 0.9·Vs (on/off)

2.5 12 �s

td_HS1(off)
Output delay time, HS
Driver off 3 12 �s

td_LS1(on)
Output delay time, LS
Driver on Time from CSB going low to

V(OUT1) = 0.9·Vs / 0.1·Vs (on/off)

1 12 �s

td_LS1(off)
Output delay time, LS
Driver off 1.5 12 �s

tdLH1

Cross conduction
protection time,
lowĭtoĭhigh transition
including LS slewĭrate

 0.5 22 �s

tdHL1

Cross conduction
protection time,
highĭtoĭlow transition
including HS slewĭrate

 5.5 22 �s

Ileak_act_hs1
Output HS leakage current,
Active mode

V(OUT1) = 0 V ĭ40 ĭ16 �A

Ileak_act_ls1
Output pullĭdown current,
Active mode

V(OUT1) = VS 100 160 �A

Ileak_stdby_hs1
Output HS leakage current,
Standby mode V(OUT1) = 0 V ĭ5 �A

Ileak_stdby_ls1
Output pullĭdown current,
Standby mode

V(OUT1) = VS, TJ  � 25°C
V(OUT1) = VS, TJ  <  25°C 80

120
175 �A

td_uld1 Underload blanking delay  430 610 �s

td_old1
Overload shutdown
blanking delay  5 25 �s

frec1L
Recovery frequency, slow
recovery mode CONTROL_3.OCRF = 0 1.3 2.1 kHz

frec1H
Recovery frequency, fast
recovery mode CONTROL_3.OCRF = 1 2.6 4.2 kHz

dVout1 Slew rate of HS driver Vs = 13.5 V, Rload = 16 � to GND 1 2 3 V/�s
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

MIRROR X/Y POSITIONING OUTPUTS OUT2, OUT3

Ron_out2,3 Onĭresistance HS or LS
TJ = 25°C, Iout2,3 = ±0.5 A 1.6  �

TJ = 125°C, Iout2,3 = ±0.5 A   3.4 �

Ioc2,3_hs Overcurrent threshold HS  ĭ1.25  ĭ0.75 A

Ioc2,3_ls Overcurrent threshold LS  0.75  1.25 A

Vlim2,3
Vds voTm2,3
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

DOOR LOCK OUTPUTS OUT4, OUT5

Ron_out4,5 Onĭresistance HS or LS
TJ = 25°C, Iout4,5 = ±3 A 0.15  �

TJ = 125°C, Iout4,5 = ±3 A   0.3 �

Ioc4,5_hs Overcurrent threshold HS ĭ10  ĭ6 A

Ioc4,5_ls Overcurrent threshold LS  6  10 A

Vlim4,5
Vds voltage limitation HS or
LS  2  3 V

Iuld4,5_hs
Underload detection
threshold HS  ĭ300 ĭ60 mA

Iuld4,5_ls
Underload detection
threshold LS  60 300 mA

td_HS4,5 (on)
Output delay time, HS
Driver on Time from CSB going high to

V(OUT4,5) = 0.1·Vs / 0.9·Vs (on/
off)

2.5 12 �s

td_HS4,5 (off)
Output delay time, HS
Driver off 3 12 �s

td_LS4,5 (on)
Output delay time, LS
Driver on Time from CSB going low to

V(OUT4,5) = 0.9·Vs / 0.1·Vs (on/
off)

1 12 �s

td_LS4,5 (off)
Output delay time, LS
Driver off
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

SAFE LOCK, MIRROR FOLD OUTPUT OUT6

Ron_out6 Onĭresistance HS or LS
TJ = 25°C, Iout6 = ±1.5 A 0.3

�
TJ = 125°C, Iout6 = ±1.5 A 0.63

Ioc6_hs
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

BULB / LED DRIVER OUTPUTS OUT7, OUT8

Ron_out7,8_ICB
Onĭresistance to supply, 
HS switch, Bulb mode

TJ = 25°C, Iout7,8 = ĭ1 A 0.3
�

TJ = 125°C, Iout7,8 = ĭ1 A 0.68

Ron_out7,8_LED
Onĭresistance to supply, 
HS switch, LED mode

TJ = 25°C, Iout7,8 = ĭ0.2 A 1.4
�

TJ = 125°C, Iout7,8 = ĭ0.2 A
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

LED DRIVER OUTPUTS OUT9, OUT10

Ron_out9,10
Onĭresistance to supply,
HS switch

TJ = 25°C, Iout9,10 = ĭ0.2 A 1.4 �

TJ = 125°C, Iout9,10 = ĭ0.2 A 3 �

Ioc9,10 Overcurrent threshold  ĭ0.63 ĭ0.38 A

Iuld9,10
Underload detection
threshold  ĭ16 ĭ4 mA

td_OUT(on)9,10
Output delay time, Driver
on Time from CSB going high to

V(OUT9,10) = 0.1·Vs / 0.9·Vs (on/
off)

18 48

�s

td_OUT(off)9,10
Output delay time, Driver
off 23 48

Ileak_act9,10
Output leakage current,
Active mode V(OUT9,10) = 0 V ĭ10 �A

Ileak_stdby9,10
Output leakage current,
Standby mode V(OUT9,10) = 0 V ĭ5 �A

Ileak_out_vs9,10 Output pullĭdown current V(OUT9,10) = VS 1 mA

td_uld9,10 Underload blanking delay  250 610 �s

td_old_OUT9,10
Overload shutdown
blanking delay  16 50 �s

frec9,10L
Recovery frequency, slow
recovery mode CONTROL_3.OCRF = 0 1.3 2.1 kHz

frec9,10H
Recovery frequency, fast
recovery mode CONTROL_3.OCRF = 1 2.6 4.2 kHz

dVout9,10 Slew rate Vs = 13.5 V, Rload = 64 � 0.2 V/�s
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

CURRENT SENSE MONITOR OUTPUT ISOUT/PWM2

Vis
Current Sense output
functional voltage range VCC = 5 V, Vs = 8ĭ20 V 0 VCC ĭ 0.5 V

Kis
(Note 7)

Current Sense output ratio
OUT1/6 and 7/8 (low
onĭresistance bulb mode)

K = Iout / Iis, 
0 V � Vis � 4.5 V, VCC = 5 V

10000

Current Sense output ratio
OUT4/5 10000

Current Sense output ratio
OUT9/10 and 7/8 (high
onĭresistance LED mode)

2000

Current Sense output ratio
OUT11 10000

Iis,acc
(Notes 8 and 9)

Current Sense output
accuracy OUT1/6

0.3 V � Vis � 4.5 V, VCC = 5 V
Iout1/6 = 0.5ĭ2.9 A ĭ10% ĭ 2% FS 10% + 2% FS

Current Sense output
accuracy OUT4/5

0.3 V � Vis � 4.5 V, VCC = 5 V,
Iout4/5 = 0.5ĭ5.9 A ĭ10% ĭ 2% FS 10% + 2% FS

Current Sense output
accuracy OUT7/8 (low
onĭresistance bulb mode)

0.3 V � Vis � 4.5 V, VCC = 5 V
Iout7/8 = 0.5ĭ1.3 A

ĭ10%ĭ1.5%
FS 10% + 1.5% FS

Current Sense output
accuracy OUT7/8 (high
onĭresistance LED mode)

0.3 V � Vis � 4.5 V, VCC = 5 V
Iout7/8 = 0.1ĭ0.3 A

1

0
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

DIGITAL INPUTS CSB, SCLK, PWM1/2, SI

Vinl Input low level VCC = 5 V 0.3·VCC V

Vinh Input high level 0.7·VCC V

Vin_hyst Input hysteresis 500 mV

Rcsb_pu CSB pullĭup resistor
VCC = 5 VCC
0 V < Vcsb < 0.7·VCC

30 120 250 k�

Rsclk_pd SCLK pullĭdown resistor
VCC = 5 V,
Vsclk = 1.5 V 30 60 220 k�

Rsi_pd SI pullĭdown resistor
VCC = 5 V,
Vsi = 1.5 V 30 60 220 k�

Rpwm1_pd PWM1 pullĭdown resistor
VCC = 5 V, 
Vpwm1 = 1.5 V 30 60 220 k�

Rpwm2_pd PWM2 pullĭdown resistor
VCC = 5 V,
Vpwm2 = 1.5 V,
current sense disabled

30 60 220 k�

Ileak_isout Output leakage current current sense enabled ĭ1 3.5 �A

Ccsb / sclk /
pwm1/2 Pin capacitance 0 V < VCC < 5.25 V (Note 10) 10 pF

DIGITAL INPUTS CSB, SCLK, SI; TIMING

tsclk Clock period VCC = 5 V 1000 ns

tsclk_h Clock high time 115 ns

tsclk_l Clock low time 115 ns

tset_csb
CSB setup time, CSB low
before rising edge of SCLK 400 ns

tset_sclk
SCLK setup time, SCLK
low before rising edge of
CSB

400 ns

tset_si SI setup time 200 ns

thold_si SI hold time 200 ns

tr_in
Rise time of input signal SI,
SCLK, CSB 100 ns

tf_in
Fall time of input signal SI,
SCLK, CSB 100 ns

tcsb_hi_stdby
Minimum CSB high time,
switching from Standby
mode

Transfer of SPIĭcommand to input
register,  valid before tsact mode
transition delay expires

5 10 �s

tcsb_hi_min
Minimum CSB high time,
Active mode

 2 4 �s

10.Values based on design and/or characterization.
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ELECTRICAL CHARACTERISTICS
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ELECTRICAL CHARACTERISTICS  (continued)
4.5 V < VCC < 5.25 V, 8 V < Vs < 18 V, ĭ40°C < TJ < 150°C; unless otherwise noted.

Symbol UnitMaxTypMinTest ConditionsParameter

THERMAL PROTECTION

Tjtw_on
Temperature warning
threshold Junction temperature 140 160 °C

Tjtw_hys Thermal warning hysteresis 5 °C

Tjsd_on
Thermal shutdown
threshold,
TJ increasing

Junction temperature 160 180 °C

Tjsd_off
Thermal shutdown
threshold,
TJ decreasing

Junction temperature 160 °C

Tjsd_hys
Thermal shutdown
hysteresis 5 °C

Tjsdtw_delta
Temperature difference
between warning and
shutdown threshold

20 °C

td_tx
Filter time for thermal
warning and shutdown TW / TSD Global Status bits 10 100 �s

OPERATING MODES TIMING

tact
Time delay for mode
change from Unpowered
mode into Standby mode

SPI communication ready after VCC
reached Vuv_VCC(off) threshold 30 �s

tsact
Time delay for mode
change from Standby mode
into Active mode

Time until output drivers are en-
abled after CSB going to high and
CONTROL_0.MODE = 1

170 440 �s

tacts
Time delay for mode
change from Active mode
into Standby mode via SPI

Time until output drivers are dis-
abled after CSB going to high and
CONTROL_0.MODE = 0

300 �s

INTERNAL PWM CONTROL UNIT (OUT7 – OUT10)

PWMlo
PWM frequency, low
selection

CONTROL_2.PWMI = 1,
PWMx.FSELx = 0 135 170 200 Hz

PWMhi
PWM frequency, high
selection

CONTROL_2.PWMI = 1,
PWMx.FSELx = 1 175 225 260 Hz
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DETAILED OPERATING AND PIN DESCRIPTION

General
The NCV7707C/D provides six half−bridge drivers, five

independent high−side outputs and a programmable PWM
control unit for free configuration. Strict adherence to
integrated circuit die temperature is necessary, with a static
maximum die temperature of 150°C. This may limit the
number of drivers enabled at one time. Output drive control
and fault reporting are handled via the SPI (Serial Peripheral
Interface) port. A SPI−controlled mode control provides a
low quiescent sleep current mode when the device is not
being utilized. A pull down is provided on the SI and SCLK
inputs to ensure they default to a low state in the event of a
severed input signal. A pull−up is provided on the CSB input
disabling SPI communication in the event of an open CSB
input.

Supply Concept

Power Supply Scheme − VS and VCC
The Vs power supply voltage is used to supply the half

bridges and the high−side drivers. An all−internal
chargepump is implemented to provide the gate−drive
voltage for the n−channel type high−side transistors. The
VCC voltage is used to supply the logic section of the IC,
including the SPI interface.

Due to the independent logic supply voltage the control
and status information will not be lost in case of a loss of Vs
supply voltage. The device is designed to operate inside the
specified parametric limits if the VCC supply voltage is
within the specified voltage range (4.5 V to 5.25 V).
Between the operational level and the VCC undervoltage
threshold level (Vuv_VCC) it is guaranteed that the device
remains in a safe functional state without any inadvertent
change to logic information.

Device / Module Ground Concept
The high−side output stages OUT7−11 are designed to

handle DC output voltage conditions down to −0.3 V and
allow for short negative transient currents due to parasitic
line inductances. Therefore the application has to take care
that these ratings are not violated under abnormal operating
conditions (module loss of GND, ground shift if load
connected to external GND) by either implementing
external bypass diodes connected to GND or a direct
connection between load−GND and module−GND. Since
these output stages are designed to drive resistive loads,
restrictions on maximum inductance / clamping energy
apply.

The heat slug is not hard−connected to internal GND rail.
It has to be connected externally.

Power Up/Down Control
In order to prevent uncontrolled operation of the device

during power/up down, an undervoltage lockout feature is
implemented. Both supply voltages (VCC and Vs) are

monitored for undervoltage conditions supporting a safe
power−up transition. When Vs drops below the
undervoltage threshold Vuv_vs(off) (Vs undervoltage
threshold) all output stages are switched to high−impedance
state and the global status bit UOV_OC is set. This bit is a
multi information bit in the Global Status Byte which is set
in case of overcurrent, Vs over− and undervoltage. In case
of undervoltage the status bit STATUS_2.VSUV is set, too.

Bit CONTROL_3.OVUVR (Vs under−/overvoltage
recovery behavior) can be used to select the desired recovery
behavior after a Vs under−voltage event. In case of OVUVR
= 0, all output stages return to their programmed state as
soon as Vs recovers back to its normal operating range. If
OVUVR is set, the automatic recovery function is disabled
thus the output stages will remain in high−impedance
condition until the status bits have been cleared by the
microcontroller. To avoid high current oscillations in case of
output short to GND and low Vs voltage conditions, it is
recommended to disable the Vs−auto−recovery by setting
OVUVR = 1.

Chargepump
In Standby mode, the chargepump is disabled. After

enabling the device by setting bit CONTROL_0.MODE to
active (1), the internal oscillator is started and the voltage at
the CHP output pin begins to increase. The output drivers are
enabled after a delay of tsact once MODE was set to active.

Driver Outputs

Output PWM Control
For all half−bridge outputs as well as the high−side

outputs the device features the possibility to logically
combine the SPI−setting with a PWM signal that can be
provided to the inputs PWM1 and ISOUT/PWM2,
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Table 1. PWM CONTROL SCHEME

Output

PWM Control Input

CONTROL_2.PWMI = 0 CONTROL_2.PWMI = 1

OUT1 PWM1 PWM1

OUT2 PWM1 PWM1

OUT3 PWM1 PWM1

OUT4 PWM1 PWM1

OUT5 ISOUT/PWM2 ISOUT/PWM2

OUT6 PWM1 PWM1

OUT7 PWM1 PWM_7/8.PW7[6:0]

OUT8 ISOUT/PWM2 PWM_7/8.PW8[6:0]

OUT9 PWM1 PWM_9/10.PW9[6:0]

OUT10 ISOUT/PWM2 PWM_9/10.PW10[6:0]

OUT11 PWM1
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Figure 6. PWM Discharge Mode for ECFB
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Diagnostic Functions
All diagnostic functions (overcurrent, underload, power

supply monitoring, thermal warning and thermal shutdown)
are internally filtered. The failure condition has to be valid
for the minimum specified filtering time (td_old, td_uld,
td_uvov and td_tx) before the corresponding status bit in the
status register is set. The filter function is used to improve
the noise immunity of the device. The undercurrent and
temperature warning functions are intended for information
purpose and do not affect the state of the output drivers. An
overcurrent condition disables the corresponding output
driver while a thermal shutdown event disables all outputs
into high impedance state. Depending on the setting of the
overcurrent recovery bits in the input register, the driver can
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Standby
Output stages HighĭZ

Register content cleared

Active
Output stages controlled

thru output registers

CSB = 0

MODE = 1
or

CSB = 0

Delay timer
expired

VCC Powerĭup

MODE = 0
and

CSB = 1

Delay (tact)
Output stages HiĭZ

Register content cleared
SPI not ready

Delay (tacts)
Output stages controlled

thru output registers
Register content valid

MODE = 1

Delay (tsact)

CSB = 1
and

MODE = 0

Figure 8. Mode Transitions Diagram
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Figure 9. Mode Timing Diagram
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SPI Control

General Description
The 4−wire SPI interface establishes a full duplex

synchronous serial communication link between the
NCV7707C/D and the application’s microcontroller. The
NCV7707C/D always operates in slave mode whereas the
controller provides the master function.  A SPI access is
performed by applying an active−low slave select signal at
CSB. SI is the data input, SO the data output. The SPI master
provides the clock to the NCV7707C/D via the SCLK input.
The digital input data is sampled at the rising edge at SCLK.
The data output SO is in high impedance state (tri−state)
when CSB is high. To readout the global error flag without
sending a complete SPI frame, SO indicates the
corresponding value as soon as CSB is set to active. With the
first rising edge at SCLK after the high−to−low transition of
CSB, the content of the selected register is transferred into
the output shift register.

The NCV7707C/D provides four control registers
(CONTROL_0/1/2/3), two PWM configuration registers
(PWM_7/8 and PWM_9/10), three status registers
(STATUS_0/1/2) and one general configuration register
(CONFIG). Each of these register contains 16−bit data,
together with the 8−bit frame header (access type, register
address), the SPI frame length is therefore 24 bits. In
addition to the read/write accessible registers, the
NCV7707C/D provides five 8−bit ID registers
(ID_HEADER, ID_VERSION, ID_CODE1/2 and
ID_SPI−FRAME) with 8−bit data length. The content of
these registers can still be read out by a 24−bit access, the
data is then transferred in the MSB section of the data frame.

SPI Frame Format
Figure 10 shows the general format of the NCV7707C/D

SPI frame.

OP1 OP0 A5 A4 A3 A2 A1 A0 DI6 DI2 DI1 DI0DI7

FLT TF RES TSD TW
UOV
_OC ULD NRDY DO6 DO2 DO1 DO0DO7
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24−bit SPI Interface
Both 24−bit input and output data are MSB first. Each

SPI−input frame consists of a command byte followed by
two data bytes. The data returned on SO within the same
frame always starts with the global status byte. It provides
general status information about the device. It is then
followed by 2 data bytes (in−frame response) which content
depends on the information transmitted in the command
byte. For write access cycles, the global status byte is
followed by the previous content of the addressed register.

Chip Select Bar (CSB)
CSB is the SPI input pin which controls the data transfer

of the device. When CSB is high, no data transfer is possible
and the output pin SO is set to high impedance. If CSB goes
low, the serial data transfer is allowed and can be started. The
communication ends when CSB goes high again.

Serial Clock (SCLK)
If CSB is set to low, the communication starts with the

rising edge of the SCLK input pin. At each rising edge of
SCLK, the data at the input pin Serial IN (SI) is latched. The
data is shifted out thru the data output pin SO after the falling
edges of SCLK. The clock SCLK must be active only within
the frame time, means when CSB is low. The correct
transmission is monitored by counting the number of clock
pulses during the communication frame. If the number of
SCLK pulses does not correspond to the frame width
indicated in the SPI−frame−ID (Chip ID Register, address
3Eh) the frame will be ignored and the communication
failure bit “TF” in the global status byte will be set. Due to
this safety functionality, daisy chaining the SPI is not
possible. Instead, a parallel operation of the SPI bus by
controlling the CSB signal of the connected ICs is
recommended.

Serial Data In (SI)
During the rising edges of SCLK (CSB is low), the data

is transferred into the device thru the input pin SI in a serial

way. The device features a stuck−at−one detection, thus
upon detection of a command = FFFFFFh, the device will be
forced into the Standby mode. All output drivers are
switched off.

Serial Data Out (SO)
The SO data output driver is activated by a logical low

level at the CSB input and will go from high impedance to
a low or high level depending on the global status bit, FLT
(Global Error Flag). The first rising edge of the SCLK input
after a high to low transition of the CSB pin will transfer the
content of the selected register into the data out shift register.
Each subsequent falling edge of the SCLK will shift the next
bit thru SO out of the device.

Command Byte / Global Status Byte
Each communication frame starts with a command byte

(Table 2). It consists of an operation code (OP[1:0], Table 3)
which specifies the type of operation (Read, Write, Read &
Clear, Readout Device Information) and a six bit address
(A[5:0], Table 4). If less than six address bits are required,
the remaining bits are unused but are reserved. Both Write
and Read mode allow access to the internal registers of the
device. A “Read & Clear”−access is used to read a status
register and subsequently clear its content. The “Read
Device Information” allows to read out device related
information such as ID−Header, Product Code, Silicon
Version and Category and the SPI−frame ID. While
receiving the command byte, the global status byte is
transmitted to the microcontroller. It contains global fault
information for the device, as shown in Table 6.

ID Register
Chip ID Information is stored in five special 8−bit ID

registers (Table 5). The content can be read out at the
beginning of the communication.

Table 2. COMMAND BYTE / GLOBAL STATUS BYTE STRUCTURE

 Bit

Command Byte (IN) / Global Status Byte (OUT)

23 22 21 20 19 18 17 16

NCV7707C/D IN OP1 OP0 A5 A4 A3 A2 A1 A0

NCV7707C/D OUT FLT TF RESB TSD TW UOV_OC ULD NRDY

Reset Value 1 0 0 0 0 0 0 1

Table 3. COMMAND BYTE, ACCESS MODE

OP1 OP0 Description

0 0 Write Access (W)

0 1 Read Access (R)

1 0 Read and Clear Access (RC)

1 1 Read Device ID (RDID)
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Table 4. COMMAND BYTE, REGISTER ADDRESS

A[5:0] Access Description Content

00h R/W
Control Register

CONTROL_0 Device mode control, Bridge outputs control

01h R/W
Control Register

CONTROL_1 Highĭside outputs control, ECM control

02h R/W
Control Register

CONTROL_2 Bridge outputs recovery control, PWM enable, ECM setup

03h R/W
Control Register 

CONTROL_3 Highĭside outputs recovery control, PWM enable, Current  Sense selection

08h R/W
PWM Control Register

PWM_7/8 PWM control register for OUT7,8

09h R/W
PWM Control Register

PWM_9/10 PWM control register for OUT9,10

10h R/RC
Status Register

STATUS_0 Bridge outputs Overcurrent diagnosis

11h R/RC
Status Register

STATUS_1 Bridge outputs Underload diagnosis

12h R/RC
Status Register

STATUS_2
HS outputs Overcurrent and Underload diagnosis, Vs Overĭ and Under-
voltage, ECĭmirror

3Fh R/W
Configuration Register

CONFIG Mask bits for global fault bits

Table 5. CHIP ID INFORMATION

A[5:0] Access Description Content

00h RDID ID header 4300h

01h RDID Version 0A00h

02h RDID Product Code 1 7700h

03h RDID Product Code 2 0700h

3Eh RDID SPIĭFrame ID 0200h
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Table 6. Global Status Byte Content

FLT Global Fault Bit

0 No fault Condition
Failures of the Global Status Byte, bits [6:0] are always linked to the Global Fault Bit FLT. This bit
is generated by an OR combination of all failure bits of the device (RESB inverted). It is reflected
via the SO pin while CSB is held low and NO clock signal is present (before first positive edge of
SCLK). The flag will remain valid as long as CSB is held low. This operation does not cause the
Transmission error Flag in the Global Status Byte to be set. Signals TW and ULD can be
masked.

1 Fault Condition

TF SPI Transmission Error

0 No Error If the number of clock pulses within the previous frame was unequal 0 (FLT polling) or 24. The
frame was ignored and this flag was set.1 Error

RESB Reset Bar (Active low)

0 Reset Bit is set to ”0” after a PowerĭonĭReset or a stuckĭatĭ1 fault at SI (SPIĭinput data = FFFFFFh)
has been detected. All outputs are disabled.1 Normal Operation

TSD Overtemperature Shutdown

0
No Thermal
Shutdown

Thermal Shutdown Status indication. In case of a Thermal Shutdown, all output drivers including
the charge pump output are deactivated (high impedance). The TSD bit has to be cleared thru a
SW reset to reactivate the output drivers and the chargepump output.1 Thermal Shutdown

TW Thermal Warning

0 No Thermal Warning This bit indicates a preĭwarning level of the junction temperature. It is maskable by the
Configuration Register (CONFIG.NO_TW).1 Thermal Warning

UOV_OC VS Monitoring, Overcurrent Status

0 No Fault This bit represents a logical OR combination of underĭ/overvoltage signals (VS) and overcurrent
signals.1 Fault

ULD Underload

0 No Underload This bit represents a logical OR combination of all underload signals. It is maskable by the
Configuration Register (CONFIG.NO_ULDx). It is also possible to deactivate this flag for HS1 or
LS1, only (CONFIG.NO_ULD_HS1/LS1).1 Underload

NRDY
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SPI REGISTERS CONTENT

CONTROL_0 Register
Address: 00h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access type RW RW RW RW RW RW RW RW RW RW RW RW ĭ ĭ ĭ RW

Bit name HS1 LS1 HS2 LS2 HS3 LS3 HS4 LS4 HS5 LS5 HS6 LS6 0 0 0 MODE

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HS/LS Outputs
OUT1−6 Driver
Control

HSx LSx Description Remark

0 0 default OUTx High impedance If a driver is enabled by the control register AND the
corresponding PWM enable bit is set in CONTROL_2
register, the output is only activated if PWM1 (PWM2)
input signal is high. Since OUT1..OUT6 are
halfĭbridge outputs, activating both HS and LS at the
same time is prevented by internal logic.

0 1 LSx enabled

1 0 HSx enabled

1 1 OUTx High impedance

 

Mode Control

MODE Description Remark

0 default Standby
If MODE is set, the device is switched to Active mode.
Resetting MODE forces the device to transition into
Standby mode, all internal memory is cleared and all
output stages are switched into their default state
(off). Delay of tacts should be respected before the
Active mode is requested again.

1 Active
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CONTROL_1 Register
Address: 01h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access type RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW ĭ

Bit name HS7.1 HS7.0 HS8.1 HS8.0 HS9 HS10 HS11
LS

ECFB DAC5 DAC4 DAC3 DAC2 DAC1 DAC0 ECEN 0

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HS Outputs
OUT7,8
Control

HSx.1 HSx.0 Description Remark

0 0 default OUTx High impedance

If a driver is enabled by the sn750704 re
8o0 0 8 5 re
f
251.036 628.498 95.641 .9071 re
f
7615.364 re
f
20(If a d.k2
498.38Gs644.315 .9071 15p0 8 434.778 619.8237 T628.49.90709 14.967 re
f
203.244 628.498mding PWM.315 .9 bit644.f
BTin 
0 Tw
(B371.717 .90704 re
e
f
25705.3165 3 0 8 18 619.82)66(,15p0 o9071 644.only activat907if628.4722859.079 .28 Tm
(RW) 628.498mding PWM.in71 6signal (PWM.pin os64n.82nal49.90709 14.967 re
f
283.244PWM.signal)644.h22 .T4 1 Tf
8 0 0 8619.8237 Tm
36 7 Tm9m
(0)Tj
ET
131619.8237 Tm
36 7 Tm9m
(0)T
8 0 0 8 151.036.531 35.887 .9071 r
8 0 0 8619.8237.531 35.887  re
f
BT
8 0 0 8 1743 604.51
f
202521 re
f
BT
8 0 0 8 1 599.07465.6.9.887 .97.7819
167.357 613.572 47271 47.792 .90re
f
BT
8 0 0 8 209.366604.5
f
202521 re(1t)Tj
ET
203.244 65.6.9.887 m9m7.7819
167.35203.244 5 47271 47.792 .90re
f
BT
x High im65.6.9.887 m9m7.7819
167.3x High imp 472714 re
f
251.re
f
BT
8 0 0 8 286.99071 re589.1 re
f
BT
/T232173 59071 6315 .90, lowe
f
59.e
f
203.244 u28.nt mode (LED71.717 .90704 re

f
BT
mode)river is enabled65.6.9.887 m9m7.7819
167.3x enabled  47271 628.498 95 re
f
BT
8 0 0 8 1743 604.51
8 040 .9 re(1t)Tj
ET
7 613.577 6893.887 .97.7562
167.357 613.576
BT481 47.792 .90re
f
BT
8 0 0 8 209.366604.5
8 040 .9 re(lt)Tj
ET
203.244 7 6893.887 m9m7.7562
167.35203.244 6
BT481 47.792 .90re
f
BT
x High im7 6893.887 m9m7.7562
167.3x High im6
BT4814 re
f
251.re
f
BT
8 0 0 8 286.99071 re54945339
f
BT
/T262173 59071 6315 .90, h22 49.90709 14.967 re
f
213.244 u28.nt mode (bulb71.717 .90704 re

f
BT
mode)river is enabled7 6893.887 m9m7.7562
167.3x enabled6
BT481 628.498 95 re
f
BT8.1606 619.8237 Tm
(HSx.1)932e
f
131.471 628.498 35.887 .9071 re
f
BT
8 0 0 8 1743 604.51
21.987 . re(1t)Tj
ET
7 613.5719.8237 Tm
364 re
f
167.357 613.55308.761 47.792 .9071 re
f
7 613.5719.8237 47.792 .90re
f
BT
8 0 0 8 209.366604.5
21.987 . re(1t)Tj
ET
203.244 19.8237 Tm
(HSx15.364 re
f
203.2445308.761 47.792 .9071 re
f
203.244 19.8237 47.792 .90re
f
BT
x High im19.8237 Tm
(HSx15.364 re
fx High im708.7614 re
f
251.036 613x High im19.82374 re
f
251.re
f
BT
8 0 0 8 286.99071 re521.987 . re8 354.2173 580.5922 Tm
(If a driver is enabled19.8237 Tm
(HSx15.364 re
fx enabled708.761 628.498 95.641 .9s enabled19.8237 628.498 95 re
f
BT
8 0 0 8619.8237 Tm
36 7 T65m
(0)Tj
ET
131619.8237 Tm
36 7 T65m
(0)T
8 0 0 8619.8237.531 35.887  re
f
BT
8 0 0 8 1730 .90423.65055121 re
f
BT
 rive4 516.529 -29 8 2 -47.79267 re
f
98 71.717 .9071 re
f
0709 14.967 re
f
622173 5809rive4 516.529 228.2320 re

f
BTT
/TT2 1 4 516.529 0717820 re
e
f624 1 T(11t)Tj-4722017 .90704 re

f
BT

BT
8 0 0 8 138.1606 4 478.77 Tm
(HS65.25re
f
BT8.1606 600.25.9071 14.967 3 684.624 .90704 478.775.887 .9071 re
f
BT
8 0 0 8 1744 .1971  9 22689.re
f
20t)Tj
ET
7 613.54847.027 Tm
364 re
f
167.357 613.5500.25.9071 73.967 3 684.62x High i4847.027 Tm
(HSx15.364 re
fx High im00.25.94 re
f
251.r7.9071 re
f
BT
8 0 0 8 434. 9 22689.re
fTm
(Remark)Tj
ET
346.677 6 re
e
f624 1 T(11t)Tj-47220192599.074 .9051.r7.75n9.re
f
20t)Tj
ET
7 613.54847.051...9051.r7.75n9.re
w9.82374 r9071 Tmbled
BT
8 0 0 8 138.1606 4346.677 67 .90704 re

f
B90reS62T2 1 4 5161 15.364 re
f
336.98339944 1074 .905143 604.51
8 040 .9 re(1t)Tj
E0n460.857 Tc
(Reset
20t)Tj
ET
5o5481 r95.54847.027 TmT
8 0 0 8 138.1606 4346.62374 r9e4 516.529 228.2320 r15.9071 73.967 3 0.25.94 49071 448 0 0 8 79.074 .9 73.967 3 0.2o2320 r6791g71e7ET
5o5474 r9e4 516.529 .6.9r95.54847.027 TmT
8 0 0 8 135emark)T(.3
w9.823741f
BT

BT9677 614y the sn750704 re
8o0 0 8 5 re
f
251.036 628.498 95.641 .9071 re
f
7615.364 re
f
20(If a d.k2
498.38Gs644.315 .9071 15p0 8 434.778 619.8237 T628.49.90709 14.967 re
f
203.244 628.498mding PWM.315 .9 bit644.f
BTin 
0 Tw
(B371.717 .90704 re
e
f
25705.3165 3 0 8 18 619.82)66(,15p0 o9071 644.only activat907if628.4722859.079 .28 Tm
(RW) 628.498mding PWM.in71 6s/TT2 1 4 5164 197.0r7.75n9.re
f
20TT2 1 4 5164 197.0r7.75n1t)Tj-472247.027re
f
BT
8 0 0 8619.8.in71 6s/TT2 1 4re
f
BT
8 0 0 8619.8
f
BTT
/TT2 1 4 516.529 0717820 re
e
f624T

BT
8 0 0 8 138.1606 4 478.77 Tm
(HS6 4346.677in711661619.8237 8237 Tm
(HSx.1)90TT2 1 4 5164 4 re
f
336.98339944 1j
ET905143 604.5143 604.51
21.98T

BT
8 0 0  604.51
8 040 .6 4346.62TT2 1 4 516.52 0 8 138.1606 4346.62j
ET90 re
f
203.244 19.8237 47.72TT2 1 44 516.529 228.2320 r15.9071 73.967 3 0.2in711661619.364 re
f
29.074re
8o0 .2o2320 r6791g71TT2 1 4 516.52 0 8 138.1606r6791g71j
ET90 re8 354.2173 580.5922 Tm
1TT2 1 4iver is enabled19.8237 Tm
(/TT2 1 4 5164 197.0r7.75n9.re
f
20TT2 1 4 5164 197.0r7.75n1t)Tj-472TT2 1 4re
f
BT
8 0 0 8619.81039 579.6284 Tm
-.0007 Tc
(H3x H59677 61.8237 9 .9071 .717 .94887 m9Pull
BT
 rive4 516 2676229 8 2 -47.79267 re
f
98 71.717 .9771 re
f
094887 m9dowSx15.-2.39598237 T628.49.9070887 m9m7.75629 228.2320 re

f
BTT
1t)Tj2.436 714.0 Tc2079 .90704 re

BTer is)Tj-4722017 .90704 re

f
B1t)Tj2.4)Tj-4722017 .90704 481 628.498 997.0m
1107 .015 TD
(E 9 .9071 24.51
21.98T05e
f471 613.531 35.887 .9071 re

BTer is)Tj- 8 1744 .1971  9 22689.r05e
f471 61ET
7 613.54847.027 Tm
3
BTer is167.357 613.5500.25.9071 73.967 3 684.62107 .015 TD.8237 .027 Tm
(HSx15.364 re
fx Hi05e
f471 61ET
7 613.54847.0re
fx HiBTer is 0 8 434. 9 22689.re
fTm
(Remark)Tj
ET
107 .015 TD

e
f624 1 T(11t)Tj-47205e
f471 613.531 35.887 .9.re
f
2005e
f471 613.531 35.887 .1t)Tj-472BTer is
w9.82374 r9071 Tmbled
BT
8 0 0 8 138.1606 4346.67387 T350704 re

f
B90reS62T2 3071 60 8619.8237.531 35.887  re
f4T6527705143 604.5143 604.9 re(1t)Tj
E0n460.85387 T350704 r0t)Tj
ET
5o5481 r95.543071 60 8619T
203.244 65.6.9.887 m94T652770 0 8 258.5764 604.5165 Tm
-.0016 Tc
(O395.213.577.907887 m9Pull
BT
 ri3e4 516 265f
B9 8 2 -47.79267 re
f
94 71.717 8171 re
f
09887 m9dowS trans4 6orx15.-2.2313.4814 re
f
251.re887 m9dis
8o0 0(igh im6
BT48149rive4 516.523.967 3 071 6315 .90, h22 3071 60 8619T
203.244 65.6.9re
fx Hi0652770 0 8 354.2173 580.5922 Tm
(If a driver90715ET
1m7 6893.9.079 Tng 9 .9071  ri3e4 5165t)Tj-47220192599.074 .9091.9re
fx Hi0652.0TT2 33f
202.507 6D5537 .027 Tm
(HSx15.364 re
fx Hi05e
f471 6 8 354.2173 58.0T re
f
09887 m9d canding PbePWM.315 .9owS t 20907 44.only activat97 T628bit644 DAC4 628.49voltage8.38Gs64to 8 V887DAC[5:0]=0). If15p0 8 434.778 619.823711661644 0(If a d.k2
49815 .90712.893._0(I18.319
167.3x Hi.9071 Gs603.244 628.49willding PbePWM.315 .9 when 644 0(I12
167.3x High im6
BT4814 re
5 3 0 805.316 .28 Tm
(RW) 628.498mdi320 re

f
BT.77.51
f471 613.531 35320 re

f
BT.77.51
f471 61

e
f624 15.6.9rnal)644.h22 .T4 1 Tf
8 0 0320 re

)Tj-472BTer is
w9.829 228.2320 re

f
BTT
1t)Tj2.436 714.0 Tc2.90704 re

f
B1t)Tj2.4)Tj-4722017 .90700 0 8 13856.8Tm9m
(0)T
8 011661619.8237 82320 re

f
BT.70TT2 1 4 5164 4 re
f63151697  re
f4T3928 T4 5164 4 re
f690704 re

fe

BTer is)Tj- 8 1744 .320 re

f
BTT
1TT2 1 4 516.52 0 8 163151697887 m94T3928 T4 5168 1744 .320 re

7 Tm
3
BTer is167.357 613.5500.4.5165 Tm619528 T Tc
(O395.213.577.907887 m9Pull
BT
 ri3e4 516 265f
B9 8 2 -47.79267 re
f
94 71.717 8171 re
f
09887 m9dowS trans4 6orx15.-2.23)T
8 064 re
f
29.074re
8o0 .320 re

f
BTT
1TT2 1 4 516.5 3 071 63151697e
fx Hi03928 T4 5168e
8o0 .320 re

e
fx HiBTer is 0 8 8.498mdi320 re

f
BT.77.51
f471 613.531 35320 re

f
BT.77.51
f471 61

e
f624320 re

)Tj-472BTer is
w9.82T
8 0 0 8619.81039 579.6284 Tm17.0007 Tc
(Elec7 mchrom.19
167.(Mirr9dowS TD
(Control)TjRefere074 .9 67.[(V)e

f(oltage.754 684.624 .94.315990, h22 34498 river is enabl330209704 re

BTer is)Tj-4722017 4.315990e

f
B1t)Tj2.4)Tj-4722017 .90704 481 649.7008 Tj
ET
47[5:0]1661619.8237 82300595307 re
f
525.317 69.8237 82330209704 re

BTer is)Tj- 8 1744 .300595307 rre
f
229.436 699 1744 .33020977 Tm
3
BTer is167.357 613.5500.25.9071 49.7008 Tj
ET
.015 TD.8237 .027 Tm
(HSx300595307 rre
f
229.436 699Tm
(HSx3302097e
fx HiBTer is 0 8 434. 9 22689.re
fTm49.7008 Tj
ETT
107 .015 TD

e
f624300595307 re
f
525.317 693.531 35300595307 re
f
525.317 69

e
f6243302097)Tj-472BTer is
w9.82374 r9071 Tmbled
BT
8 0 0 8 13888746 4346.677 67 .90704 re
29-.009.re
f
206.6.T905143 604.5143f
3486704 re

BTer is)Tj-  604.5143 604.9 re(1t88746 4346.65387 T350704 r0t)Tj
ET29-.009.re
fre
f6.6.T9051438 1744 .30408.761 47.792 .9 is167.357 613.5500.4.5165 TmTj-08517 3 0.2in711661Refere0749voltage8f9dowS TD
(Co5.-2.23)T
8 0E15 /893.9.07 8 434.778 619.82814 re8.49.90709 1dif)26.5(fere0ti0 8amplifier3.238 659Tm
(HSx4.315990, h22 332.08 T36 699Tm
(HSx30408.76e
fx HiBTer is 0 8 9Tm
(HSx4.315990e
fx HiBTer is 0 8 434. 9 226880.5922 Tm01.00627 3 0.2in71166.49.11.717If2
49815 .90712.FSR=003.244 628.49voltage8.32
167.3x High im6
BT48w
(B371.71[(cla9riv4to 1.0 V)9531(.3.238 65

e
f6244.315990, h21332.08 T36 693.531 354.315990, h21332.08 T36 69

e
f62430408.76)Tj-472BTer is
w9.82

e
f6244.315990)Tj-472BTer is
w9.829 228.24.315990, h22 34.8269s)Tj-4722017 4.315990e

f
B1t)Tj2.4)Tj-4722017 .90700 0 8 13292 .904346.677in7n7 67 .90704 re
2.315990, h213f6.32.436 710704 re
29-.2257  re
f4T3928 T4 5164 4 re
f4.315990e

fe

BTer is)Tj- 8 1744 .4.315990, h22 3f6.32.436 710t)Tj
ET29-.2257887 m94T3928 T4 5168 1744 .4.3159901 47.792 .9 is167.39Tm
(HSx4.315990, h22 332.08 T36 699Tm
(HSx4.315990e
fx HiBTer is 0 8 

e
f6244.315990, h21332.T
 T36 693.531 354.315990, h21332.T
 T36 69

e
f6244.315990)Tj-472BTer is
w9.82T
8 0 0 8619.81039 579.6284 Tns482626 Tc
(Elec7 mchrom.19
167.0.2in477in7Mirr9d E4 re
m7.75629 228.2200.8690, h22 467.06.436 714.0 Tc249.7.90771 re
f
59.754 516.529 71200.8690e

f
B1t)Tj29 0 0 8 138.1606 4 45.84800.4.50095 Tc
(H3x H5998.387 654 4 re
f4.535671
21.98T05e
f471 613.531 3549.7.90771 r
f4T65277051438 1744 .4.535671
21.9.r05e
f471 61ET
7 613.49.7.90771 re
f
BT
8 0 0 8 276.6047 619.8237 T.4.50095 Tc
T
.015 TD.8237 .027 Tm
(HSx4.535671
21.9.r05e
f471 61ETTm
(HSx49.7.90771 re
f
BT
8 0 0 8 434.778 619.8237 T.4.50095 Tc
TT
107 .015 TD
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CONTROL_2 Register
Address: 02h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access type RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Bit name OCR1 OCR2 OCR3 OCR4 OCR5 OCR6
OCR
ECFB PWMI

OUT1
PWM1

OUT2
PWM1

OUT3
PWM1

OUT4
PWM1

OUT5
PWM2

OUT6
PWM1

ECFB
PWM1 FSR

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Overcurrent
Recovery

OCRx Description Remark

0 default
Overcurrent Recovery
disabled

During an overcurrent event the overcurrent status bit
STATUS_0/2.OCx is set and the dedicated output is
switched off. (The global multi bit UOV_OC is set,
also). When the overcurrent recovery bit is enabled,
the output will be reactivated automatically after a
programmable delay time (CONTROL_3.OCRF).

1
Overcurrent Recovery
enabled

 

PWM Unit

PWMI Description Remark

0 default
Internal PWM unit
disabled The device has three different PWM sources: external

pins PWM1, PWM2 and the internal PWM unit which
can be used to control the lamp drivers in an
additional way. PWMI selects the internal PWM unit.1

Internal PWM unit
enabled

 

PWM1/2
Selection

OUTx PWM Description Remark

0 default PWMx not selected
For the halfĭbridge outputs it is possible to select the
PWM input pins PWM1 or PWM2. In this case the
dedicated output (selected in CONTROL_0 register) is
on if the PWM input signal is high. OUT5 is controlled
by PWM2, all other halfĭbridges are controlled by
PWM1.

1 PWMx selected

DAC Full−scale
Range Control

FSR Description Remark

0 default
Vout = 1.5 / 2^6 ·

) i384.0rochrome moden if thbled

http://www.������Ƶ.com/


NCV7707C/D

www.onsemi.com
30

CONTROL_3 Register
Address: 03h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access Type
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Current
Sensing
Selection

IS3 IS2 IS1 IS0 Description Remark

0 0 0 0 OUT1

The current in all highĭside power stages (except of
OUT2/3) can be monitored at the bidirectional
multifunctional pin ISOUT/PWM2. 
This pin is a multifunctional pin and can be activated
as output by setting the current selection bits IS[3:0].
The selected highĭside output will be multiplexed to
the output ISOUT.

0 0 0 1
current sensing
deactivated

0 0 1 0
current sensing
deactivated

0 0 1 1 OUT4

0 1 0 0 OUT5

0 1 0 1 OUT6

0 1 1 0 OUT7

0 1 1 1 OUT8

1 0 0 0 OUT9

1 0 0 1 OUT10

1 0 1 0 OUT11

1 0 1 1
current sensing
deactivated

1 1 0 0
current sensing
deactivated

1 1 0 1
current sensing
deactivated

1 1 1 0
current sensing
deactivated

1 1 1 1
current sensing
deactivated
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PWM_7/8 Register
Address: 08h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access Type RW RW RW RW RW

Bit
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PWM_9/10 Register
Address: 09h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access Type RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Bit Name FSEL9 PW9.6 PW9.5 PW9.4 PW9.3 PW9.2 PW9.1 PW9.0 FSEL
10 PW10.6 PW10.5 PW10.4 PW10.3 PW10.2 PW10.1 PW10.0

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PWM Duty
Cycle selector
for OUT9

PW9[6:0]
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STATUS_0 Register
Address: 10h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access Type R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC ĭ ĭ ĭ ĭ

Bit Name
OC
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STATUS_2 Register
Address: 12h

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access type R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC R/RC

Bit name
OC
HS7

ULD
HS7

OC
HS8

ULD
HS8

OC
HS9

ULD
HS9

OC
HS10

ULD
HS10

OC
HS11

ULD
HS11

OC
ECFB

ULD
ECFB VSUV VSOV ECLO ECHI

Reset value
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CONFIG Register
Address: 3Fh

Bit D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

Access Type ĭ ĭ ĭ ĭ ĭ ĭ ĭ ĭ RW ĭ RW RW RW ĭ RW ĭ

Bit Name 0 0 0 0 0 0 0 0
ECM

LSPWM 0
NO_ULD

HS1
NO_ULD

LS1
NO_
TW 0

NO_ULD
OUTn 0

Reset Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Global
Underload Flag
HS1/LS1

NO_ULD
HS1

NO_ULD
LS1 Description Remark

0 0 default
Global underload flag
at HS1/LS1 active

For ULD_HS1 and ULD_LS1 it is possible to
deactivate the global ULD failure bit by setting the
configuration bits
CONFIG.NO_ULD_HS1/LS1.With setting
CONFIG.NO_ULD_OUTn the global ULD failure
bit is deactivated in general.

0 1
No global underload
flag at LS1

1 0
No global underload
flag at HS1

1 1
No global underload
flag at HS1/LS1

 

No Thermal
Warning Flag

NO_TW Description Remark

0 default
Thermal warning flag
active The global thermal warning bit TW can be

deactivated.
1

No thermal warning
flag active

Global
Undeload Flag
OUTn

NO_ULD_OUTn Description Remark

0 default
Global underload flag
active By setting CONFIG.NO_ULD_OUTn the global

ULD failure bit is deactivated in general.
1

No global underload
flag active

ECM PWM
Discharge

ECM_LSPWM Description Remark

0 default
LS PWM feature
disabled

If this bit is set, automatic PWM discharge on the
ECM output is enabled. In case of PWM
discharge the Overcurrent recovery feature is
disabled, regardless of the setting of
CONTROL_2.OC_ECFB.

1
LS PWM feature
enabled
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