NOVOSENSLE

NSD8312-Q1, NSD8312A-Q1

Multi-channel Half Bridge Driver

Product Overview

The NSD8312 is a multi-channel half-bridge driver for

automotive applications including HVAC flap DC motors,

side mirror adjustment / fold motors, general relays, or
other LEDs.

With the different connection configuration of half-bridge

power stage outputs, the device can driver DC motors in

simultaneous, sequential, or parallel mode. The outputs
also support DC motor in forward, reverse, slow decay,
and fast decay operation.

The device includes 12x internal configurable PWM
generators, which allow for flexible control for LED

dimming or motor current limitation during start up or stall

condition.

The integrated serial peripheral interface (SPI) controls all

outputs and provides diagnostic information including
normal operation, POR, VM undervoltage/overvoltage,
overcurrent, over temperature protection and open load
status.

The device features sleep mode with low quiescent
current when EN input is low or VDD falls below POR
threshold.

Applications

* HVAC DC motors

» Side mirror adjustment and mirror fold
* Relays

* LEDs

Device Information

Key Features

12x half bridge driver
- 1A per HB channel

- 6A max for all channel all on
- Half bridge output can be in parallel

Wide 4.5V to 36V (configurable) operating Voltage
Very low quiescent sleep mode

PWM mode with internal PWM generation on each
channel

- 4 PWM frequency options: 80/100/200/2000 Hz
- Duty cycle 8-bit resolution (1/255, ~0.4 % duty)

Integrated diagnosis and fault protection features

- VMundervoltage & overvoltage protection (UV&OV)
- Overcurrent/ short circuit Protection (OCP/SCP)

- Over temperature warning & shutdown

- Open load diagnosis

- Dedicated nFault indicator pin

HB output Slew rate control two option:

0.6V/us(typ.) / 2.5V/us

HTSSOP24, 7.8mm X 4.4mm with exposed pad option
HTSOP24, 8.65mm x 3.9mm with exposed pad option
AEC-Q100 Grade1 Qualified

RoHS & REACH Compliance

Functional Block Diagrams

Part Number Package Body Size
NSD8312-Q1HTSXR | HTSSOP24 7.80mm x 4.40mm
NSD8312A- HTSOP24 8.65mm x 3.90mm
Q1HTSBR

VDD M VM

GND GND GND  GND

Figure 1. NSD8312 Block Diagram

Copyright © 2025, NOVOSENSE

Page 1



NSD8312-Q1/NSD8312A-Q1

INDEX
1. PIN CONFIGURATION AND FUNCTIONS ...t 3
2. ABSOLUTE MAXIMUM RATINGS ...ttt sttt s e smeesmeesnne s 5
3. ESD RATINGS ...ttt sh e s e e e s e s ae e e et et e e e e et e e se e e see e s e e e n e e neenreesreearee 5
4. RECOMMENDED OPERATING CONDITIONS ...t e e s 5
5. THERMAL INFORMATION. ... .ottt st st s e e e e e e e e s e s e e e e e ene e sneesmeesneeanneas 6
6. ELECTRICAL CHARACTERISTICS. . ..o 6
7. FUNCTIONAL DESCRIPTION ...t e e s e e e s e e s me e e smee e e em e e e emeeeenes 11
7.1, VM & VMUV / OV PROTECTION . ... e e 11
4%V | 5 TSP U PR ORI 11
S T =1 11 = U OO UUUOPU ORI 11
7.4. HALF BRIDGE OUTPUT STAGE, OUTT ~ OUT 2. ... 11
7.41.  SPI CONTROL ON/OFF OPERATION ....ooiiiiiitiiit ettt ettt ettt ettt ettt e ebe et nae et e e nne e e seneennee e e 12
7.4.2.  PWM CONTROL OPERATION.... ..o e e e ae e sae e e ae e saee e ennn e 13
743, OUTPUT IN PARALLEL..... oo e s e ae e e e ae e san e e snnn e 15
7.5. HALF BRIDGE PROTECTION AND DIAGNOSIS ... 15
7.5.1. OVERCURRENT PROTECTION. ... oot e e ae e sae e e ae e saeeesnnn e 15
7.5.2. OPEN LOAD IN ON STATE ...t s ae e s e e s ae e s se e e e ae e sae e e ae e s snaeesnne e 16
7.5.3.  OFF-STATE DIAGNOSIS ... e e e e s ae e s e e e ae e s she e e ae e s seae s annn e 17
7.5.4. OVERTEMPERATURE ... oottt ettt ettt b et b e b et e e bt e e be e e s bt e bt e e st et e aae e e nbeeenneeenbneennnee e 18
7.5.5. FAULT PROTECTION SUMMARY w.....oiiiitiiitiiiteiti ettt ettt sttt et sbe et et sae e st e e abe e e st e e nae e e nbeeeene e e sbneennnee e 19
7.6, SPIINTERFACE ... .ot h e s a e sr e s e e e s e s e e e en e e neesneeseee e 19
7.6.1. FRAME LENGTH CHECK ... oottt ettt ettt sh ettt ae et et e bt e st e e eae e e st e e nne e e nbneennnee e 20
7.6.2. ERROR FRAME ... oottt ettt ettt a e h e bt e h et e bt ekt eebe e oo be e e be e e et st e ebe e e sb et eae e e nbeeeeneeenbneennnee e 20
7.6.3.  SPIFRAME STRUCTURE ......ooiiiiiiiiieitt ettt ettt ettt ebe et e be e b e e bt e e st et ebe e e st e e ene e e nbneennne e e 20
7.6.4. PARALLEL AND DAISY CHAIN CAPABILITY ... 21
7.6.5.  REGISTERS MAP ... et s e e s e e e s e be e s sh e e e ae e s sae e s sae e s snneesnnn e 23
7.6.6. SPI—CONTROLAND STATUS REGISTERS ... .o e 26
8. APPLICATION INFORMATION ... s e e e e s e e s n e e e eme e e e mee e eneeeenes 50
8.1.  APPLICATION DIAGRAM . ... e e e s e e s m e e s e e e s mee e s e e e emee e e 50
9. PACKAGE INFORMATION. ... e e s e e s e e s e mee e s e e s me e e emee e s mee e eneeeenes 51
9.1. HTSSOP24 PACKAGE INFORMATION ... e 51
9.2. HTSOP24 PACKAGE INFORMATION ... 52
9.3. HTSSOP24 PACKAGING INFORMATION ... 52
9.4. HTSOP24 PACKAGING INFORMATION ......oiiiiiiiiiieiie ettt 53
10. ORDERING INFORMATION ...t st sa e s s e e s e e e ne e e 54
11, REVISION HISTORY ...t e et a e se e e s e e s meesme e e e e eaneeneennee e 54

Copyright © 2025, NOVOSENSE Page 2



NSD8312-Q1/NSD8312A-Q1

1. Pin Configuration and Functions

G\D | 1| @ 24| GND
ouT1 | 2 23| oUT2
ouT5 | 3 22 | ouTs
ouT? | 4| rTTTTTTTo to21| WM
soi | 5| ! 20| sck
vop |6 ! i 19| Nes
1 Thermal PAD
sbo [ 7| ! ' |18 |ouT12
EN | 8| ! i [17 louT11
oute | 9 | ! R ETY RV
ouTé | 10| *---------- |15 |ouT10
ouT4 | 11 14 | OUT3
nPAUL T 12 13| GND

Figure 2. NSD8312 Pinout

Table 1. NSD8312 Pin Description

Description

GND 1,2143, PWR gg:tl;oerrground connection, all ground pins should be externally connected
OUT1 2 @) Half-bridge output1 pin.
OUT5 3 @) Half-bridge output5 pin.
ouT7 4 @) Half-bridge output? pin.

SDI 5 I SPI data input pin

VDD 6 PWR | Logic supply input pin,

SDO 7 (0] SPI data output pin

EN 8 | Driver enable input pin with _internal pull doyvn (active HIGH). If EN input pin is

pulled low, all OUTx go to tri-state and device move to low-power sleep state.

ouT9 9 @) Half-bridge output9 pin.
OuUT6 10 (0] Half-bridge output6 pin.
OouT4 11 (0] Half-bridge output4 pin.
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Fault alert indicator output (active LOW). Open drain structure requires external
nFAULT 12 (0] . :
pull up resistor, typical 4.7Kohm can be used.
OUT3 14 (0] Half-bridge output3 pin.
OouT10 15 (0] Half-bridge output10 pin.
5V to 36V power supply. Connect a 0.1-yF bypass capacitor to ground, as well
as
sufficient bulk capacitor (>10uF) needs to guarantee VM pin voltage in
VM 16,21 | PWR | maximum range.
Put the 0.1uF and bulk capacitor (>10uF) close to the VM pin.
Two VM pins should be externally connected together.
OUTM 17 (0] Half-bridge output11 pin.
ouT12 18 (0] Half-bridge output12 pin.
NCS 19 I SPI chip select input pin.
SCK 20 I SPI clock input pin.
OuT8 22 (0] Half-bridge output8 pin.
OouT2 23 (0] Half-bridge output2 pin.
Thermal Thermal pad. Connect to board ground. For good thermal dissipation, use large
— ground planes on multiple layers, and multiple nearby vias connecting those
PAD planes.
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2. Absolute Maximum Ratings

Symbol Parameter Min Max Unit
VM Power supply voltage -0.3 40 Vv
VDD Logic supply voltage -0.3 6 Vv
Vspi,
Vspo, .
Vies, Logic input/ouput voltage (EN, SDI, SDO, NCS, SCK, 03 VDD+0.3 Vv
nFAULT)
Vsck, VEN,
VorauLt
Output voltage (OUTx) DC condition -0.3 40 \Y
Vourx Output voltage (OUTx) AC condition, lout=1A for
-1 40 \Y
t<600ms

3. ESD Ratings

Symbol ‘ Parameter ‘ Value Unit
Human Body Model (HBM), VMx & VOUTX pins per +4000 Vv
ANSI/ESDA/JEDEC JS-001 B

VESD_HBM
Human Body Model (HBM), other pins per ANSI/ESDA/JEDEC JS-001 +2000 \%
Charged device model (CDM), Corner pins, per JEDEC specification

1750 \Y,

JS-002

VESD_CDM
Charged device model (CDM), other pins, per JEDEC specification JS- +500 Vv
002 -

4. Recommended Operating Conditions
Symbol Parameter Min Typ Max Unit
VM supply, normal voltage range 4.5 18 Vv
VM VM supply, extended voltage range 18 Vov \Y;
VM supply, over voltage range @ Vov 40 \Y;
VDD VDD supply voltage 3 5.5 \Y,
EN, NCS,
gglK SDO, Logic input / output voltage 0 5.5 \Y
nFAULT

(1) Device is capable of full functional operation; however, parameter characteristic is not guarantee, deviation is
possible.
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(2) No damage to device, and power stage will be disabled during overvoltage range. Full functional operation will
resume when battery voltage returns to normal voltage range.

5. Thermal Information

Description
Ta Ambient operating ambient temperature -40 125 °C
Tj Junction temperature -40 150 °C
Tstg Storage temperature -65 150 °C
Rthjc Thermal resistance, junction to case 2.7 °C/W
Thermal resistance, junction to ambient, on 2-layer 62 SC/W
PCB
Rthja ) : : )
Thermal resistance, junction to ambient, on 4-layer 30 SC/W

PCB based on JEDEC standard

6. Electrical Characteristics

T; =-40°C to 150°C, VM=4.5V to 18V, VDD=3.0 to 5V, unless otherwise specified.

Parameter Test conditions
POWER SUPPLY (VM)
VM operating supply _ _ . .
lym current VM = 13.5V, EN=HIGH, all high side on 5 mA
VM = 13.5V, -40<Tj<85°C, EN=LOW,
hm_stee VM sleep current total current of all \/JM pin 6 WA
Vor VM undervoltage VM falls until UVLO triggers 3.6 4.3
threshold VM rises until operation recovers 3.9 4.6
Vuv_Hys VM undervoltage 400 mv
hysteresis
tuv VM undervoltage -
deglitch time Guaranteed by digital scan 10 VE]
VM increasing, switch off, OVP_H =0 22 26 \Y
VM decreasing, switch on, OVP_H =0 20 24 \%
Vov VM overvoltage
VM increasing, switch off, OVP_H =1 32 37 \
VM decreasing, switch on, OVP_H =1 31 35 \%
Vov_Hys VM overvoltage 2 Vv
hysteresis
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tov VM overvoltage .
deglitch time Guaranteed by digital scan 10 Vi
VDD SUPPLY INPUT (VDD)
EN=High, all outputs off, SPI not active 5 mA
Ivoo Input current of VDD | gN=pigh, SPI active 5MHz, all high
. 5 mA
side on
| Input current of VDD | EN=LOW, SPI inactive 1 5 A
VDD_SLEEP 1 i sleep mode -40<Tjs85°C H
:’VDD—POR— POR high threshold | VDD increasing 25 3.1 \Y
Vvop_ror L | POR low threshold VDD decreasing 23 29 Vv
LOGIC CONTROL INPUT (EN, NCS, SDI, SCK)
Input logic low 0.3*V
Vi voltage DD v
Input logic high 0.7*
Vin voltage VDD v
Vhvs Input logic hysteresis 0.5 \%
Rpp Pulldown resistance | EN, SDI, SCK 50 100 150 kQ
Rpy Pullup resistance NCS 50 100 150 kQ
Cin Input capacitance NCS, SDI, SCK pin, Specified by 15 oF
design
_ Deglitch filter on EN
Toegitcn falling and rising 10 20 WS
Twake Wake-up time After EN low to high 150 VE]
NFAULT OUTPUT (OPEN DRAIN)
VoL_nFault Output low voltage lop = 5mA 0.5 \%
Output high leakage _
ILEAK nFault current Vop = 5V -1 1 A
SDO OUTPUT (PUSH PULL)
VoL _spo SDO Output low lo = 2mA 05 Vv
voltage
SDO Output high _ VDD
Vor_spo voltage lo = 2mA -0.5 v
ILeak_spo SDO tristate leakage | NCS high, 0<Vspo<VDD -1 1 A
Cour Output capacitance Specified by design 30 pF
HALF BRIDGE OUTPUS (OUT1-0UT12)
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High-side or Low- I=0.5A,Tj=25°C 0.75 1.2 Q
Rbs(on) side FET on
resistance I=0.5A, Tj=150°C 1.6 Q
o e HS OFF-state VOUTx =0V, EN =1 -2 -1 - MA
- leakage VOUTx = 0V, EN = 0 2 | - LA
VOUTx =13.5V, EN = 1, -40<Tj<85°C - 1 5 MA
LS OFF-state VOUTx =13.5V, EN =1, -40<Tj<150°C - 1 10 MA
leax Ls leakage -
9 VOUTx = 13.5V, EN =0, -40<Tj<85°C - 1 5 MA
VOUTx = 13.5V, EN =0, -40<Tj<150°C - 1 10 MA
Output rise time VM = 13.5_V, resistive load 100 ohm, 06 Vs
trise . HBx_SR=0
¢ Output fall time —
FALL High side or low side \l_/ll\élx—;gi\: resistive load 100 ohm, 25 Vis
Propagation delay HBx_SR =0 16 us
trp (high side / low side
ON/OFF) HBx_SR =1 7 us
Cross protection HBx SR=0 28 us
toeao time, high to low /
low to high HBx_SR =1 7 Hs
OVERCURRENT PROTECTION
o Over current Half bridge low side 1 1.6
threshold Half bridge high side 1.6 -1 A
OC_Filter bit = 000 10
OC_Filter bit = 001 5
OC_Filter bit =010 25
OC_Filter bit = 011 1
toc OC deglitch filter time uS
OC_Filter bit = 100 60
OC _Filter bit = 101 40
OC_Filter bit =110 30
OC_Filter bit = 111 20
ON STATE OPEN LOAD DIAGNOSIS
Half bridge low side, HBx_OPL_TH =0 1.5 10 26 mA
lo Open load threshold Half bridae high side. HBx OPL TH =
oa riage high side, ABx_DFL_IH=""1 26 | .10 | 15 | mA
tot Open load fiter time | HOX-OPL_TH =0, guarantee by digital | 5 | 3 4 | ms
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loL_Low

Low open load
threshold

Half bridge low side, HBx_ OPL_TH =1

0.1

25

mA

toL_Low

Low open load filter
time

HBx_OPL_TH = 1, guarantee by digital
scan

0.2

0.3

0.4

ms

OFF STATE OPEN LOAD DIAGNOSIS

Ipu

Diag pull up current

HBx_IPUPD_MODE = 0

133

200

320

MA

Diag pull up current

HBx_IPUPD_MODE = 1

0.66

1.5

mA

Ipp

Diag pull down
current

HBx_IPUPD_MODE =0

400

600

900

MA

Diag pull down
current

HBx_IPUPD_MODE = 1

4.5

mA

VsTA_HB

Off state status
threshold

OUTXx pin

0.54
*VD

0.6*
VDD

0.66™V
DD

THERMAL

PROTECTION

OTwarn

Thermal warning
temperature

120

140

160

°C

Thvs_otw

Thermal warning
hysteresis

20

°C

OTsp

Thermal shutdown
temperature

150

170

190

°C

Thys_oTsD

Thermal shutdown
hysteresis

20

°C

SPI AC TIMINGS

Ta

Minimum time CLK =
LOW (5)

Application info

85

ns

Toain

Minimum time CLK =
HIGH (4)

Application info

85

ns

Tpcld

Propagation delay
(SCLK to data at
SDO active) (B)

Cload=30pF

30

ns

Tlead

CLK change L/H
after NCS = LOW (2)

Application info

100

ns

Tscld

SDI input setup time
(CLK change H/L
after SDI data valid)

(F)

Application info

30

ns

Theid

SDI input hold time
(SDI data hold after
CLK change H/L) (C)

Application info

30

ns
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M | SO —High imgenanrpe-(mdeﬁned

1
Y
e
—

—=

Tocicn fgbf(ﬁw before NCS | s bjication info 125 ns
CLK low before NCS C
Tiag high (6) Application info 100 ns
Theieh EI;'; high after NCS | s lication info 100 ns
Tonncs 2\19():8 min high time Application info 1 us
NCS L/H to SDO @ _
Tochdz high impedance (E) Cload=30pF 75 ns
CLK frequency (50% C
FeLk_spi duty cycle) Application info 5 MHz
vl ] - 9 -
cs \a" ~ - -
10| |
12— |- T
= I ISP
SCK " 5 kY ¢ Y g £ Y
(CPOL =0) Vi I S i % J Fi 1? V.
_-'3"_—& 1—5
F | ]Eh
o : C
MOS' undefined — v / X undefined
_._B""" I —1 27— P

>—High impedance—

Figure 3. SPI timing diagram
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7. Functional Description

7.1. VM & VM UV / OV protection

VM is the supply voltage, range from 4.5V to 36V with typical case 13.5V power supply. It is recommended to put at both
100nF ceramic and >10uF bulk electrolytic capacitor closed to each VM pin.

When VM power supply pin voltage falls below the undervoltage threshold (VUV) over 10us typ. undervoltage deglitch
time, half bridge outputs OUTx becomes OFF. When VM rise above the VUV, the device automatically resumes operation.

When VM power supply pin voltage rises above the overvoltage threshold (VOV) over 10us typ. overvoltage deglitch time,

half bridge outputs OUTx becomes OFF. When VM decrease under the VOV, the device automatically resumes operation.
OVP_H register bit set the two different VM input overvoltage threshold.

7.2. VDD

VDD pin accepts wide supply range from 3V to max 5.5V which intends for the compatibility with both 3.3V and 5Vsystem
supply. 100nF X7R ceramic capacitor is suggested to put closed to VDD pin.

Internal block, SPI interface, digital block will be inactive when VDD drops below VVDD_POR_L, so including charge
pump and all half bridge drivers are switched off. Once VDD > VVDD_POR_H, internal digital is reset, and status register
NPOR bit is set to 0 and can be cleared to 1 by SPI readout (if RD_CLR_EN=1) or CLR_FLT =1 command.

7.3. EN input

The EN pin signal is common for all output channels. When it is driven low, internal logic / register is reset, charge pump /
all outputs are disabled, and device enter sleep mode.

After EN transition from low to high at VDD > VVDD_POR _H, device come out sleep mode at finishing internal POR and
NPOR=0.

A TWAKE time shall be wait for charge pump reach regulated voltage once device move from sleep to normal operation.
7.4. Half bridge output stage, OUT1 ~ OUT12
The half bridge drivers are designed to drive DC motor or general used inductive/resistive load like LED.

The power stage outputs (out1~out12) can be in parallel to support higher load current.
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™ M M
LED
HS/LS DRV HS/LS DRV
M oUTx M

SC/OT/OLP/ SC/OT/OLP/

Prot Prot o0UTx

Motor @
WM VM
oUTx

HS/LS DRV HS/LS DRY 0UTx

&
SC/OTIOLR
Prot

&
SC/OTIOLM
Prot

Inductive
Load

s

Figure 4. Power stage output block diagram

7.41. SPI Control ON/OFF operation

To directly operate half bridge output by only SPI ON/OFF control, the two group register as below shall be controlled in
following steps.

1. HBx_PWM_EN bit configuration in register HB_PWM_CTRL1 and FW_PWM_CTRL_2
2.HBx_HS_EN or HBx_LS EN bit configuration in register HB_CTRL1/HB_CTRL2/CTRL3

Note:
- HBx_PWM_EN bit shall be configured or keep default value ‘0’ for SPI control ON/OFF operation

- One specific half bridge, HBx_HS _EN and HBx_LS EN shall not be ‘1’ at the same time, otherwise, the specific half
bridge will be HIZ until this same bridge HS and LS control bit both high condition is removed

Example of activation of HB1_HS /HB1_LS and HB2_HS / HB2_LS to drive motor by SPI control as table 2 shown
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Table 2. Half bridge SPI control register setting example

EN HB1 register HB2 register OouT1 ouT2
setting setting

LOW X X HIZ HIZ

High HB1_PWM_EN=0 | HB2_PWM_EN=0 | HIZ HIZ
HB1_HS_EN=0 HB2_HS_EN=0
HB1_LS_EN=0 HB2_LS_EN=0

High HB1_PWM_EN=0 | HB2_PWM_EN=0 | High Low
HB1_HS EN=1 HB2_HS EN=0
HB1_LS_EN=0 HB2_LS_EN=1

High HB1_PWM_EN=0 | HB2_PWM_EN=0 | Low Low
HB1_HS_EN=0 HB2_HS_EN=0
HB1_LS_EN=1 HB2_LS_EN=1

High HB1_PWM_EN=0 | HB2_PWM_EN=0 | Low High
HB1_HS EN=0 HB2_HS EN=1
HB1_LS_EN=1 HB2_LS_EN=0

High HB1_PWM_EN=0 | HB2_PWM_EN=0 | High High
HB1_HS_EN=1 HB2_HS_EN=1
HB1_LS_EN=0 HB2_LS EN=0

7.4.2. PWM control operation

PWM control is based on internal digital PWM generator and map control block. It is suggested to set following registers

® PWM frequency / duty cycle / map control

(1) PWMx_FREQ bitin PWM_FREQ_CTRL1/PWM_FREQ_CTRL2 registers

Total 8 PWM generator, 2bit configuration for each PWM freq as (80Hz / 100Hz / 200Hz /

2000Hz) in +/-30% variation for full operating and temperature range.
(2) PWMx_DUTY_CYCLE bit in PWM_DC_CTRL1~PWM_DC_CTRLS registers

8bit configuration of PWMx_DUTY_CYCLE define the duty cycle of generated PWMx as 100%*BIT value /255
(3) HBx_PWM_MAP bit in PWM_MAP_CTRL1~PWM_MAP_CTRLS6 registers

3bit for each Half bridge, which allows independent and flexible selection from PWM1~PWM8

® Half bridge driver setting for PWM

(1) HBx_PWM_EN bitin HB_PWM_CTRL1, FW_PWM_CTRL2

Copyright © 2025, NOVOSENSE Page 13
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HBx_PWM_EN bit changed to ‘1’ will enable the selected half bridge operation control by mapped PWM
(2) HBx HS EN/HBx LS ENin HB_CTRL1~HB_CTRL3
Set HBx_HS _EN or HBx_LS EN bit at ‘1’ to enable the PWM activated Power FET stage.

® Active / passive freewheeling setting in PWM

(1) HBx_FW bitin FW_CTRL_1, FW_PWM_CTRL_2 registers

When the particular half bridge channel is chosen to use PWM, it is also possible to select the active or passive
freewheeling option for the half bridge channel, by HBx_FW control bit.

Example of active HB1 SPI ON and HB2 LS in PWM mode / HB2 HS in passive or active freewheeling to drive

motor / inductive load

HB1_HS_EN=1
HB1_PWM_EN=0

HB1
SPI
control

HB1_LS_EN=0
HB1_PWM_EN=0

1

1y

HB2_FW=0,passsive freewheeling

HB2_HS_EN=0
Diode
Recirculat
ion

HB1
SPI

FET
Recirculation

ouT2

control

PWM ON

PWM OFF

HB2_LS_EN=1
HB2_PWM_EN=1

PWM ON
PWM OFF

14

1+

HB2_FW=1,active freewheeling

Figure 5. Passive freewheeling vs. active freewheeling

- Active freewheeling function automatically turns on the freewheeling FET, after the driving FET turns off at PWM
ON->OFF and cross protection time tDEAD elapsed

- HBx_FW bit value is not effective when HBx_PWM_EN bit is configured as SPI control ON/OFF

® PWM enable / disable

(1) PWMx_DIS bitin HB_PWM_CTRL2
PWM channel independent enable / disable bit

Copyright © 2025, NOVOSENSE
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Example of PWM mode control register setting and steps

1. Configure PWMx_DIS bit into ‘1’ (PWM stopped and off) for selected PWM channel

2. Configure active or passive free-wheeling in FW_CTRL register

3. Assign the PWM channel for selected half-bridge output in PWM_MAP_CTRL register

4. Configure the PWM frequency in PWM_FREQ_CTRL register

5. Configure the PWM duty cycle in PWM_DC_CTRL register

6. Assign the channel driven mode SPI on/off or PWM operation by HBx_PWM_EN in HB_PWM_CTRL register
7. Select the channel HS or LS to be driven by HBx HS EN or HBx LS _EN in HB_CTRL register

8. Active and begin the PWM by PWMx_DIS bit to ‘0

7.4.3. Output in parallel

For SPI ON/OFF control in parallel, it is recommended to select half bridge channel in same register, is HB1, HB2, HB3,
HB4 HS / LS control bit are all in HB_CTRL_1 register, while HB5, HB6,HB7,HB8 are in HB_CTRL_2, while HB9,
HB10,HB11,HB12 are in HB_CTRL_3.

For PWM control in parallel, to ensure the HS or LS activated simultaneously, it is mandatory to put the PWM activation in
the last step for PWM mode control register setting.

7.5. Half bridge protection and diagnosis
7.5.1. Overcurrent protection

The integrated overcurrent protection function provides the half bridge high side against short to ground or half bridge low
side against short to battery.

When the current pass the half bridge high side (VM->highside->OUTx) or flow into the half bridge low side (OUTx->low
side->GND), once 10C overcurrent threshold is exceeded, an overcurrent deglitch filter tOC starts and internal circuit limits
current at ILIM.

Upon the overcurrent condition last until tOC expiration, the particular half bridge (including high side and low side) is
disabled. The OC status bit shall report the corresponding HS or LS which trigger OC. nFAULT pin also asserts low if
OC_MASK_FLT is set ‘0.

For example, if only HB1 LS is short to battery and detected, OC_STA 1 register HB1_LS OC bit is asserted while
HB1_HS_OC bit not affected, for output stage, both HB1 HS and LS are disabled.

To resume normal driving, besides the overcurrent condition disappear, it is also required to clear the OC status bit by SPI
reading (RD_CLR_EN=1) or writing DIAG_CLR bit ‘1’ to trigger clear fault command.

Note:
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1. Even the half bridge output is disabled due to overcurrent protection mechanism, the HBx HS EN or HBx_LS EN bit
remains previous state, unless user change the value through SPI.

2. During overcurrent fault handling process, it is suggested to first reset the HBx HS EN or HBx LS EN bit to 0, then
clear the OC status bit by SPI command, the last is to re-enable HBx HS EN or HBx_ LS EN bit. For example, HB1
previous state is HS ON and HS OC, so the procedure of HB1 OC fault handling is first writing HB1_HS EN bit =0, then
sending DIAG_CLR ‘1’ to clear HB1 OC fault, the last is to set HB1_HS_EN=1 to enable HB1 HS again.

3. When device operate in high voltage (e.g. > 28V), short tOC (OC_Filter bitin OPL_OC_CTRL3 register) is suggested.

=

ON

(\%

OUTn

|
ly Shortto GND

NO Fault ac

lis

lum

ON " ShorttoSupply  loc

(&)

OUTn

NO Fault oc

&

Figure 6. High-Side Switch and Low-Side Switch - Short Circuit and Overcurrent Protection

Anyhow if overcurrent condition short than tOC deglitch filter, the OC event is not confirmed, and HB driver keeps normal
status.

The device also provides two slew rate options in case half bridge output stage turn off caused by OC protection. High
slew rate turns off (typ 2.5V/us) used in default for OC as OC_OFF_SR bitin OPL_OC_CTRL_3is set to ‘0’, while slow
slew rate turns off in OC condition (OC_OFF_SR=1) shall be carefully evaluated for device operating ambient condition
and power dissipation.

7.5.2. Open load in ON state

The load current is monitored in each activated output stage for open load detection in ON state.
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If the load current is below open load detection threshold IOL for at least typ.3ms (tOL), the corresponding open load bit is
set in status register.

The device also provide HBx_OPL_TH selection bit for lower open load threshold IOL_LOW and the corresponding filter
time tOL_LOW , which targets for low current loads ie. LED.

Furthermore, two bits, OPL_HB_ACT bit and OPL_mask_FLT bitin OPL_OC_CTRL_2 register, can be configured for
open load fault reaction.

- OPL_HB_ACT bit determines whether half bridge output status is impacted by ON state open load fault. Default
value ‘0’ will disable faulty half bridge HS and LS, while setting the bit value to ‘1’ can choose open load only as
information flag and half bridge control / operation not impacted.

- OPL_mask _FLT bit determines whether nFault output pin status is impacted by ON state open load fault. Default
value ‘0’ unmasks and generates nFault low at open load detected, while changing to ‘1’ will mask open load fault
and doesn’t report on nFault output.

User can clear the OL status bit by SPI reading (RD_CLR_EN=1) or writing DIAG_CLR bit ‘1’ to trigger clear fault
command to determine whether open load is still present or disappeared.

Note:

1. For DC motor application, it is recommended to use SPI ON/OFF short activation of outputs (e.g. 4ms) to test DC motor
open load status without changing the mechanical state of motor.

2. For LED load application, PWM control might be used, the lower open load threshold and shorter filter shall be chosen.
During PWM OFF/freewheeling state, open load detection is blanked.

3. Additionally, the low open load threshold function (enable by OPL_CTRL_4 register HBX_OPL_TH bit) has following
limitation:

i. Low current open load threshold is implemented only on low side output.

i. Once low current open load threshold is enabled, the low side RDS(ON) will increase by 10 times, therefore,
maximum allowable output load current shall also be evaluated, considering both power dissipation and
thermal condition

ii. When low current open load threshold is enabled, the corresponding low side over current threshold is
reduced by 10 times (~100mA min, 130 mA typ.)

4. Each half bridge ON state open load detection can be disabled by HBx_OPL_DIS bitin OPL_CTRL_1/2 register, in case
ON state open load diagnosis is not required.

7.5.3. OFF-state diagnosis

Each half bridge OUTx integrates internal pull-up current / pull-down current and comparator for off-state diagnosis as
figure 7 shown.
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e PU1

oUTx

Status i
_‘ Ven

oUTx

Figure 7. Half — Bridge diagnosis OFF-STATE

Pull up current or pull down current are individually controlled as enable / disable by register OPL_CTRL_5 and
OPL_CTRL_6 bit setting values.

The OUTX pin voltage is compared with VSTA_HB to determine its off-state logic status (HIGH or LOW) in real time and
reported in HB_STA1 register.

Note:

- NSD8312 can be used in various load connection topologies, Half bridge/H-bridge/LS/HS connection. To diagnosis
the OUTx external connection status (normal, short to battery, short to ground, open load), it is suggested to follow
the off-state diagnosis step of NSD8312 application note / FAQ document and run the recommended the pull-up /
down current enable/disable sequence to read back the OUTx pin voltage status combination using
microcontroller.

7.5.4. Overtemperature

To protect power stage from overheat, dedicated thermal sensor is placed close to each half bridge power stage, if the
temperature increases above the OTwarn, a temperature warning flag is set in SPI STA_O register, half bridge output
operation is not impacted. Once the sensed temperature over the second OTSD threshold, the corresponding OTSD flag
is set and power MOSFET channel is automatically disabled.

nFAULT pin can be configured for OTwarn event report upon OTW_MASK_FLT bit setting. Anyhow OTSD will always
asserted nFAULT to low.

OTwarn and OTSD flag bit are latched until cleared by SPI command, while the output stage is automatically reactive after
the temperature drops below OTSD-THYS and nFAULT pin is released.
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7.5.5. Fault Protection Summary
WM VDD EN Thermal Load current
ovi ow OVER OVER
EVENT t>tov oy v uv H-=L TEMPERATURE |TEMPERATURE oC OLinON
Warning shutdon
SPICTRL_O register OPL_HB_ACT
OVP Hbt OTW_MASK_FLT 0OC_MASK_FLT OPL mask FLT
00 ol
8 8 3 x é a .9, 9,0,
FLAG READ BY SPI I I I o o 29 @
2 2 5 g £ 5 o 3
£F PE
Internal supply o o} o} A A o} o} o} o}
Internal OSC O o] ] A A o] ] o] ]
Charge pump o o] A A A e] ] o] o}
OuT1-0UT12 A A A A A o} A Akl A2 #1
nFault Fiy Jiy i - - L3 i Lkd Pt
SPI communication 8] o o A A [} o o O
SPIREGISTERS 8] o ] A A o] o} o O
X detection T The fault output off state, caused by OC or OL in ON, is latched until the corresponding retart condition is met
o] normal operation *2 "On state open load switch off the corresponding HB channel both HS and LS output, if OPL_HB_ACT bit =0
- not active *3 OTW_MASK_FLT =1 means that overtemperature warning friggers nFAULT low
L ] partial functionality *4 'OCJMSKﬁFLT =0 unmasks and report on nFAULT if OC happens
A stop/reset *5 OPL_mask_FLT=0 unmasks and report on nFAULT if Open load on state detected
P active LOW

7.6. SPI Interface
The following table summarizes the SPI interface designed.

Table 55 — SPI Interface quick look
Description

Parameter

Protocol in frame

Single Frame Length 16 bit, MSB first

Frame protection frame length check

Max. Frequency 5 MHz
CPOL 0
CPHA 1
Master/Slave onfiguration | Slave

The falling edge of NCS defines the start of the SPI frames. It samples the SDI line at the falling edge
of SCK, while the output data is shifted out on SDO line at the rising edge of SCK (CPOL="0' CPHA =‘1’).
The end of SPI frame is defined by a rising edge of NCS.
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7.6.1. Frame Length Check

For each command received, the SPI peripheral checks the number of clock edges at SCK pin. If the total number of
edges is not a multiple of 16, the frame content is discarded and an SPI_ERR bit will be returned upon next iteration.

7.6.2. Error Frame

In case one of the following error occurs, the SPI_ERR diagnosis bit will be returned upon next communication
iteration:

. Frame Length error
. Invalid address
7.6.3. SPI Frame structure

Each SDI input frame has 16 bits with the following structure:

e 2 operation command bit C1/C0 ‘00’ for write operation, ‘01’ for read operation
e 6 ADDRESS bits
e 8 DATA bits

MSB
LSB

BIT |15 14 113 |12 |11 10 |9 8 [7:0]

SDI |C1 | CO | A5 | A4 | A[3 | A[2 | A[1 | A[0 | DATA

Register frame SDO responses the selected address and register content bit values. It has with the following
structure:

e  2bit*1’, reserved

e  6bits, UV event/ OV event , Overtemperature, NPOR and power stage status OC, OL

o 8 DATADits

MSB
LSB

BIT 15 |1 13 12 11 10 9 8 [7:0]
4

SDO | 1 1 |OT |OL | OC | UV | OV | NPO | DATA
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Note:

For SPI write operation, the SDO response data is the value which is currently written to.

For SPI read operation, the SDO response data is the value which register address has been read.

7.6.4. Parallel And Daisy Chain Capability

SPI communication between microcontroller (SPI master) and multiple these devices (slave) can be operated in
parallel or in daisy chain.

Parallel operation: several slave devices are connected to one SPI channel, which share communication lines SDI,
SDO and SCK, but every slave connects dedicated own NCS.

NSD8312
MCU
SPI Slave
SPI Master
NSD8312
SPI $lave

Figure 8 Without daisy chain, in parallel operation diagram

Daisy chain operation: multi devices are connected with shared one NCS and SCK, while each device SDI and
SDO are daisy-chain connected. An example of 3 devices in daisy chain as below figure 9:

NSD8312 SD§312 NSD8312
SPI Slave spI$ SPI Slave

nSCS1SCLK1 SDI1 SDO1 SCS2 5C SDO2 nSCS3 SCLK3 SDI3 SDO3

MCU L
CSN
I

SPI Master

Figure 9 Daisy Chain Operation for 3 Devices

The SPI format for daisy chain SPI operation as below, A1~A3, D1~D3, S1~S3, R1~R3 have same
meaning/definition with single device operation described
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CSN _l l_

mosl/sbi1 [HDRi[HDR2] A3 [ A2 [ A1 | b3 | D2 [ D1 |

sDO1/sDI2 | s1 |HDR1|HDR2| A3 | A2 | Ri| D3 [ D2 |

sD02/sb13 [ s2 | s1 [HDORi[HDRZ] A3 [ R2 [ R1] D3 |

spo3 | s3 | s2 [ s1 [HoRi[HDR2[ R3 | R2 | R1 |

Figure 10 SPI Format for 3 Devices Daisy Chain

There are two header bytes dedicated for daisy chain operation

B HDR1 byte contain information of the number of devices connected in the chain by NO~N5 bits, so device support
up to 63 devices, other bits are fixed

B HDR?2 byte contain CLR bit which can trigger SPI clear command for all device in daisy chain, other bits are fixed
(bit7 and bit6) or not care(bit0~bit4)

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 0 N5 | N4 | N3 | N2 | N1 | NO

HDR1

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
1 0 CLR| X X X X X

HDR2

Figure 11 Daisy Chain Header Bytes Format

Note: Internal logic will count number of status bytes it receives before HDR1 and HDR2 to know the position of
itself in the chain, also by HDR1 it knows how many devices in the chain, so it only loads the relevant address and
data byte in its buffer and bypass the other bytes.
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7.6.5. Registers Map
REG_ bits
SECT REG_NAME ADD
R D7 D6 D5 D4 D3 D2 D1 DO
STA 0 0x00 Reserved oTSD OTWARN OPL oc VM_UV VM_OV NPOR
OC STA 1 0x01 HB4_HS_OC HB4_LS_OC HB3_HS_OC HB3_LS_OC HB2_HS_OC HB2_LS_OC HB1_HS_OC HB1_LS_OC
OC STA 2 0x02 HB8_HS_OC HB8_LS_OC HB7_HS_OC HB7_LS_OC HB6_HS_OC HB6_LS_OC HB5_HS_OC HB5_LS_OC
Stat OC STA 3 0x03 HB12_HS_OC HB12_LS_OC HB11_HS_OC HB11_LS_OC HB10_HS_OC HB10_LS_OC HB9_HS_OC HB9_LS_OC
atus —
register OPL STA 1 0x04 HB4_HS_OPL HB4_LS_OPL HB3_HS_OPL HB3_LS_OPL HB2_HS_OPL HB2_LS_OPL HB1_HS_OPL HB1_LS_OPL
S
OPL STA 2 0x05 HB8_HS_OPL HB8_LS_OPL HB7_HS_OPL HB7_LS_OPL HB6_HS_OPL HB6_LS_OPL HB5_HS_OPL HB5_LS_OPL
OPL STA 3 0x06 HB12_HS_OPL HB12_LS_OPL HB11_HS_OPL HB11_LS_OPL HB10_HS_OPL HB10_LS_OPL HB9_HS_OPL HB9_LS_OPL
HB STA 1 0x2B HB8_STA HB7_STA HB6_STA HB5_STA HB4_STA HB3_STA HB2_STA HB1_STA
HB STA 2 0x2C Reversed HB12_STA HB11_STA HB10_STA HB9_STA
GEN CTRL 0 ox07 | OFF-DAS.CoM DEVICE_ID OC_MASK_FLT OTW_NMASK_FL OVP_H DIAG_CLR
HB CTRL 1 0x08 HB4_HS_EN HB4_LS_EN HB3_HS_EN HB3_LS_EN HB2_HS_EN HB2_LS_EN HB1_HS_EN HB1_LS_EN
HB CTRL 2 0x09 HB8_HS_EN HB8_LS_EN HB7_HS_EN HB7_LS_EN HB6_HS_EN HB6_LS_EN HB5_HS_EN HB5_LS_EN
Control HB CTRL 3 0x0A HB12_HS_EN HB12_LS_EN HB11_HS_EN HB11_LS_EN HB10_HS_EN HB10_LS_EN HB9_HS_EN HB9_LS_EN
register | HB PWM CTRL1 | 0Ox0B HB8_PWM_EN HB7_PWM_EN HB6_PWM_EN HB5_PWM_EN HB4_PWM_EN HB3_PWM_EN HB2_PWM_EN HB1_PWM_EN
S
HB PWM CTRL2 | 0x0C PWM8_DIS PWM7_DIS PWM6_DIS PWM5_DIS PWM4_DIS PWM3_DIS PWM2_DIS PWM1_DIS
FW CTRL 1 0x0D HB8_FW HB7_FW HB6_FW HB5_FW HB4_FW HB3_FW HB2_FW HB1_FW
FW_PWM_CTRL PWI\2/I CTRL OXOE HB12_PWM_EN HB11_PWM_EN HB10_PWM_EN HB9_PWM_EN HB12_FW HB11_FW HB10_FW HB9_FW
PWM MAP _CTR
#C 0x0F Reserved HB2_PWM_MAP HB1_PWM_MAP
PWM
—'l\_/IAZP CTR 0x10 Reserved HB4_PWM_MAP HB3_PWM_MAP
PWM MAP _CTR
— L3 C 0x11 Reserved HB6_PWM_MAP HB5_PWM_MAP
PWM
—'l\_/IA4P CTR 0x12 Reserved HB8_PWM_MAP HB7_PWM_MAP
PWM FREQ CT
— R Q 0x13 PWM4_FREQ PWM3_FREQ PWM2_FREQ PWM1_FREQ
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%EEQCT 0x14 PWM8_FREQ PWM7_FREQ PWM6_FREQ PWM5_FREQ

PWM DC CTRL1 | Ox15 PWM1_DUTY_CYCLE

PWM DC CTRL2 | Ox16 PWM2_DUTY_CYCLE

PWM DC CTRL3 | 0x17 PWM3_DUTY_CYCLE

PWM DC CTRL4 | 0x18 PWM4_DUTY_CYCLE

PWM DC CTRL5 | 0x19 PWM5_DUTY_CYCLE

PWM DC _CTRL6 | Ox1A PWM6_DUTY_CYCLE

PWM DC CTRL7 | 0x1B PWM7_DUTY_CYCLE

PWM DC _CTRL8 | 0x1C PWM8_DUTY_CYCLE

HB SR CTRL 1 0x1D HB8 SR HB7_SR HB6_SR HB5_ SR HB4_SR HB3_ SR HB2_SR HB1_SR
HB SR CTRL 2 Ox1E Reversed HB12_SR HB11_SR HB10_SR HB9_SR
OPL CTRL 1 Ox1F HB8_OPL_DIS HB7_OPL_DIS HB6_OPL_DIS HB5_OPL_DIS HB4_OPL_DIS HB3_OPL_DIS HB2_OPL_DIS HB1_OPL_DIS

M%CTRL— 0x20 OPL_mask_FLT OPL_HB_ACT Reserved OC_OFF_SR HB12_OPL_DIS HB11_OPL_DIS HB10_OPL_DIS HB9_OPL_DIS

OPL_OC CTRL_ O% CTRL 0x21 OC_FILTER Reserved HB12_OPL_TH HB11_OPL_TH HB10_OPL_TH HB9_OPL_TH
OPL CTRL 4 0x22 HB8_OPL_TH HB7_OPL_TH HB6_OPL_TH HB5_OPL_TH HB4_OPL_TH HB3_OPL_TH HB2_OPL_TH HB1_OPL_TH

Reversed 0x23 Reversed
Reversed 0x24 Reversed

GEN CTRL 1 0x25 SS_MOD SS_DEV RD_CLR_EN unlock SPI_ERR Reversed

W 0x26 Reserved HB10_PWM_MAP HB9_PWM_MAP

PWM _MAP_CTR II\_/IABP CTR 0x27 Reserved HB12_PWM_MAP HB11_PWM_MAP
OPL CTRL 5 0x28 HB4—O'LF—PU—E HB4—O'LF—PD—E HB3_OFF_PU_EN HB?’—O’LF—PD—E HB2_OFF_PU_EN HB2_OFF_PD_EN HB1_OFF_PU_EN HB1—O’LF—PD—E
OPL CTRL 6 Ox29 | HB8OFFFPUE | HBSOFFPDE | g7 orF puen | MB7-OFFPDE | hgs oFF PU_EN | HB6_OFF_PD_EN | HB5 OFF PU_EN | MBS-OFFPDE
OPL CTRL 7 Ox2A | HBT12-OFF-PU_ | HB12OFFPD_ | pg11 orr pu_en | HBM-OFFPD_ | 1o oFr pyen | HBIOOFFPD-E | ngg oFF py en | HB9-OFFPDE
OPL CTRL 8 0x2D HB87IPDU£‘D7MO HB?JPDLJElvl:LMO HB6_IPUPD_MODE H|357|PSJEP|37MO HB4_IPUPD_MODE HBSJPUngMOD HB2_IPUPD_MODE HBLIPEl)JI;DfMO
OPL CTRL 9 Ox2E OCPH_CONF VM70VEH7CON IDCH_CONF TDEADNMONiE HB12_IPUPD_MODE HB117IPDLéPD7MO HB107IPLéPD7MOD HBSilPEl)JI;DfMO
HB DRV STA 1 Ox2F HBS_TER)';PIRE_E HB7_TER>'<:{PIRE_E HBﬁ_TEXRPIRE_ER HBS_TER)';PIRE_E HB4_TEXPIRE_ERR HB3_TE)'<:{PIRE_ER HBZ_TEXRPIRE_ER HB1_TI'E?XRPIRE_E
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HB12 TEXPIRE_ER | HB11_TEXPIRE_E | HB10_TEXPIRE E | HB9_TEXPIRE_E
| HB DRV STA 2 | 0x3F | Reversed A RR RR RR
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7.6.6. SPI - Control and Status Registers

Table 7.6.1 STA_O0 status register (REG_ADDR = 0x00)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name Reserved OTSD OTWARN OPL ocC VM_UV VM_OV NPOR
Opﬁ;?;'o” RO RLR RLR RO RO RLR RLR RLR
Default 0 0 0 0 0 0 0 1
Table 7.6.2 STA_O0 status register description
Bit Field Name Description
7 Reserved 0: reversed (default value)
6 OTSD 0: No over temperature shutdown happen (default value)
1: over temperature shutdown detected. Error latched and all outputs disabled
5 OTWARN 0 No over temperature warning happen (default value)
1: over temperature warning detected
4 oPL 0: No open load detected (default value)
1: open load detected in at least one of power stages.
0: No overcurrent detected (default value)
3 ocC 1: overcurrent detected in at least one of power stages. Error latched and corresponding outputs
disabled
2 VM UV 0: No VM undervoltage detected (default value)
- 1: VM undervoltage detected. Error latched and all outputs disabled
1 VM OV 0: No VM overvoltage detected (default value)
- 1: VM overvoltage detected. Error latched and all outputs disabled
0: POR due to VDD supply or EN (default value)
0 NPOR 1: No POR.
Note: NPOR bit remains ‘0’ until cleared through the DIAG_CLEAR bit or SPI readout (if
RD_CLR_EN=1)
Table 7.6.3 OC_STA_1 status register (REG_ADDR = 0x01)
D7 D6 D5 D4 D3 D2 D1 DO
. HB4 HS O | HB4 LS O | HB3_ HS O | HB3 LS O | HB2. HS O | HB2 LS O | HB1 HS O | HB1 LS O
Field Name C C C C C C C C
Opgzgon RLR RLR RLR RLR RLR RLR RLR RLR
Default 0 0 0 0 0 0 0 0
Table 7.6.4 OC_STA_1 status register description
Bit Field Name Description
7 HB4 HS OC 0: No overcurrent in HB4 high side detected (default value)
- = 1: overcurrent detected in HB4 high side. Error latched, HB4 HS is disabled.
6 HB4 LS OC 0: No overcurrent in HB4 low side detected (default value)
- - 1: overcurrent detected in HB4 low side. Error latched, HB4 LS is disabled.
5 HB3 HS OC 0: No overcurrent in HB3 high side detected (default value)
- = 1: overcurrent detected in HB3 high side. Error latched, HB3 HS is disabled.
4 HB3 LS OC 0: No overcurrent in HB3 low side detected (default value)
- = 1: overcurrent detected in HB3 low side. Error latched, HB3 LS is disabled.
3 HB2 HS OC 0: No overcurrent in HB2 high side detected (default value)
- = 1: overcurrent detected in HB2 high side. Error latched, HB2 HS is disabled.
2 HB2 LS OC 0: No overcurrent in HB2 low side detected (default value)
— = 1: overcurrent detected in HB2 low side. Error latched, HB2 LS is disabled.
1 HB1 HS OC 0: No overcurrent in HB1 high side detected (default value)
- = 1: overcurrent detected in HB1 high side. Error latched, HB1 HS is disabled.
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0 HB1 LS OC 0: No overcurrent in HB1 low side detected (default value)
- - 1: overcurrent detected in HB1 low side. Error latched, HB1 LS is disabled.
Table 7.6.5 OC_STA_2 status register (REG_ADDR = 0x02)
D7 D6 D5 D4 D3 D2 D1 DO
. HB8 HS O | HB8_ LS O | HB7 HS_ O | HB7 LS O | HB6_HS O | HB6 LS O | HB5 HS O | HB5 LS O
Field Name o C o C o C o C
Operation RLR RLR RLR RLR RLR RLR RLR RLR
Default 0 0 0 0 0 0 0 0
Table 7.6.6 OC_STA_2 status register description
Bit Field Name Description
7 HB8 HS OC 0: No overcurrent in HB8 high side detected (default value)
- = 1: overcurrent detected in HB8 high side . Error latched, HB8 HS is disabled.
6 HBS LS OC 0: No overcurrent in HB8 low side detected (default value)
- - 1: overcurrent detected in HB8 low side . Error latched, HB8 LS is disabled.
5 HB7 HS OC 0: No overcurrent in HB7 high side detected (default value)
- = 1: overcurrent detected in HB7 high side . Error latched, HB7 HS is disabled.
4 HB7 LS OC 0: No overcurrent in HB7 low side detected (default value)
- - 1: overcurrent detected in HB7 low side . Error latched, HB7 LS is disabled.
3 HB6 HS OC 0: No overcurrent in HB6 high side detected (default value)
- = 1: overcurrent detected in HB6 high side . Error latched, HB6 HS is disabled.
2 HB6 LS OC 0: No overcurrent in HB6 low side detected (default value)
- = 1: overcurrent detected in HB6 low side . Error latched, HB6 LS is disabled.
1 HB5 HS OC 0: No overcurrent in HB5 high side detected (default value)
- = 1: overcurrent detected in HBS5 high side . Error latched, HB5 HS is disabled.
0 HB5 LS OC 0: No overcurrent in HB5 low side detected (default value)
- = 1: overcurrent detected in HB5 low side . Error latched, HB5 LS is disabled.
Table 7.6.7 OC_STA_3 status register (REG_ADDR = 0x03)
D7 D6 D5 D4 D3 D2 D1 DO
Field N HB12_HS_O | HB12_LS_O | HB11_HS_O | HB11_LS_O | HB10_HS_O | HB10_LS_O | HB9_HS_O | HB9_LS_O
leld Name C C C C C C C C
Opf;;g” RLR RLR RLR RLR RLR RLR RLR RLR
Default 0 0 0 0 0 0 0 0
Table 7.6.8 OC_STA_3 status register description
Bit Field Name Description
7 HB12 HS OC 0: No overcurrent in HB12 high side detected (default value)
— = 1: overcurrent detected in HB12 high side . Error latched, HB12 HS is disabled.
6 HB12 LS OC 0: No overcurrent in HB12 low side detected (default value)
- — 1: overcurrent detected in HB12 low side . Error latched, HB12 LS is disabled.
5 HB11 HS OC 0: No overcurrent in HB11 high side detected (default value)
- = 1: overcurrent detected in HB11 high side . Error latched, HB11 HS is disabled.
4 HB11 LS OC 0: No overcurrent in HB11 low side detected (default value)
- - 1: overcurrent detected in HB11 low side . Error latched, HB11 LS is disabled.
3 HB10 HS OC 0: No overcurrent in HB10 high side detected (default value)
- = 1: overcurrent detected in HB10 high side . Error latched, HB10 HS is disabled.
2 HB10 LS OC 0: No overcurrent in HB10 low side detected (default value)
- - 1: overcurrent detected in HB10 low side . Error latched, HB10 LS is disabled.
1 HB9 HS OC 0: No overcurrent in HB9 high side detected (default value)
- = 1: overcurrent detected in HB9 high side . Error latched, HB9 HS is disabled.
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0 HBY LS OC 0: No overcurrent in HB9 low side detected (default value)
- = 1: overcurrent detected in HB9 low side . Error latched, HB9 LS is disabled.
Table 7.6.9 OPL_STA_1 status register (REG_ADDR = 0x04)
D7 D6 D5 D4 D3 D2 D1 DO
Field Name | HB4-HS_O | HB4_LS O | HB3_HS O | HB3_LS O | HB2_HS_ O | HB2.LS O | HB1_HS_O | HB1_LS O
PL PL PL PL PL PL PL PL
Opﬁ;ﬁgon RLR RLR RLR RLR RLR RLR RLR RLR
Default 0 0 0 0 0 0 0 0
Table 7.6.10 OPL_STA_1 status register description
Bit Field Name Description
7 HB4_HS_OPL 0 No ON state open load in HBA} high s@e dgtected (default value)
1: ON state open load detected in HB4 high side . Error latched
6 HB4 LS OPL 0: No ON state open load in HB4 low side detected (default value)
- - 1: ON state open load detected in HB4 low side . Error latched
5 HB3 HS OPL 0: No ON state open load in HB3 high side detected (default value)
- - 1: ON state open load detected in HB3 high side . Error latched
4 HB3 LS OPL 0: No ON state open load in HB3 low side detected (default value)
- = 1: ON state open load detected in HB3 low side . Error latched
3 HB2 HS OPL 0: No ON state open load in HB2 high side detected (default value)
- = 1: ON state open load detected in HB2 high side . Error latched
2 HB2 LS OPL 0: No ON state open load in HB2 low side detected (default value)
- = 1: ON state open load detected in HB2 low side . Error latched
1 HB1 HS OPL 0: No ON state open load in HB1 high side detected (default value)
- - 1: ON state open load detected in HB1 high side . Error latched
0 HB1 LS OPL 0: No ON state open load in HB1 low side detected (default value)
- = 1: ON state open load detected in HB1 low side . Error latched
Table 7.6.11 OPL_STA_2 status register (REG_ADDR = 0x05)
D7 D6 D5 D4 D3 D2 D1 DO
Field Name | HB8_HS_O | HB8_LS O | HB7_HS_ O | HB7_LS O | HB6_HS_ O | HB6_LS O | HB5_HS_O | HB5.LS O
PL PL PL PL PL PL PL PL
OpTe;SEO“ RLR RLR RLR RLR RLR RLR RLR RLR
Default 0 0 0 0 0 0 0 0
Table 7.6.12 OPL_STA_2 status register description
Bit Field Name Description
0: No open load in HB8 high side detected (default value)
/ HB8_HS_OPL 1: open load detected in HB8 high side . Error latched
0: No open load in HB8 low side detected (default value)
6 HB8_LS_OPL 1: open load detected in HB8 low side . Error latched
0: No open load in HB7 high side detected (default value)
5 HB7_HS_OPL 1: open load detected in HB7 high side . Error latched
0: No open load in HB7 low side detected (default value)
4 HB7_LS_OPL 1: open load detected in HB7 low side . Error latched
0: No open load in HB6 high side detected (default value)
3 HB6_HS_OPL 1: open load detected in HB6 high side . Error latched
0: No open load in HB6 low side detected (default value)
2 HB6_LS_OPL 1: open load detected in HB6 low side . Error latched
0: No open load in HB5 high side detected (default value)
! HBS_HS_OPL 1: open load detected in HB5 high side . Error latched
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0: No open load in HB5 low side detected (default value)
1: open load detected in HBS low side . Error latched

0 HB5_LS_OPL

Table 7.6.13 OPL_STA_3 status register (REG_ADDR = 0x06)

D7 D6 D5 D4 D3 D2 D1 Do

Field Name HB12F7||_-|S_O HB12FTI1_S_O HB1 15FS_O HB1 1FT|I__S_O HB1 OFTFS_O HB1 OFT|I__S_O HBQEI:S_O HBQE‘ILS_O
Opﬁ;;gon RLR RLR RLR RLR RLR RLR RLR RLR
Default 0 0 0 0 0 0 0 0

Table 7.6.14 OPL_STA_3 status register description
Bit Field Name Description
7| otz _opt | § N penioas FBTZ1ign s setected (et vt
| Hera_Ls opt |8 Noopen oz n BT2 o de cetcted Gt vt
5| HBt1_ns_opL |8 Noopen a1 igh i detectad (et vl
| Hoti_us opL | & No oheniaag n A o e detectd (Cefut vk
5| eroms_omL | 1o en adin IO g st et v
2 | Hoto_Ls_opt |8 Noopen oxd n BIO e cetected (Gt ke
1| ros_v_opt_| & Nocen oad 1S hop e et Gt e
o | Hen_us opt. | Noopen a5 o s seected Gt va)

Table 7.6.15 HB_STA_1 status register (REG_ADDR = 0x2B)
D7 D6 D5 D4 D3 D2 D1 Do

Field Name | HB8 STA | HB7_STA | HB6_STA | HB5 STA | HB4_STA | HB3_STA | HB2_STA | HB1_STA
Operation RO RO RO RO RO RO RO RO
ype
Default 0 0 0 0 0 0 0 0

Table 7.6.16 HB_STA_1 status register description
Bit Field Name Description
1| essta | S oo o
o | wersta | QT oubutvolage e on ()
s | rmesta |0 roeoubutvtege s v ()
s | wmssta | O:FES ot votage sate o (e
o | weesta | OEfabutvotage e on ()
2 | vessta | O et vtage e o (o)
1| wmasTa | O EZounitiotage satus v (o)
o | weista | QY aputvtae saucow (V)
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Table 7.6.17 HB_STA_2 status register (REG_ADDR = 0x2C)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name Reversed HB12_STA | HB11_STA | HB10_STA | HB9_STA
Operation RO RO RO RO RO
Type
Default 0 0 0 0 0
Table 7.6.18 HB_STA_2 status register description
Bit Field Name Description
7
6
5 Reversed Reserved, ‘00’ shall be used
4
0: HB12 output voltage status low (<Vth)
3 HB12_STA 1: HB12 output voltage status high(>Vth)
0: HB11 output voltage status low (<Vth)
2 HB11_STA 1: HB11 output voltage status high(>Vth)
0: HB10 output voltage status low (<Vth)
! HB10_STA 1: HB10 output voltage status high(>Vth)
0: HB9 output voltage status low (<Vth)
0 HB9_STA 1: HB9 output voltage status high(>Vth)
Table 7.6.19 GEN_CTRL_0 control register (REG_ADDR = 0x07)
D7 D6 | D5 | D4 D3 D2 D1 DO
Field Name OFF_DIAG_COMP_EN DEVICE_ID OC_MASK_FLT | OTW_NMASK_FLT | OVP_H | DIAG_CLR
Operation Type RW RO RW RW RW e}
Default 0 Device related 0 0 0 0
Table 7.6.20 GEN_CTRL_0 control register description
Bit Field Name Description
OFF_DIAG_CO 0: all half bridge OFF state diagnosis comparators are disabled; and comparator output keeps
7 MP EN default value 0 (default value)
- 1: all half bridge OFF state diagnosis comparators are enabled
100 = NSD8306
101 = NSD8308
DEVICE_ID 110 = NSD8310
4 111 = NSD8312
others reversed
3 OC MASK FLT 0 overcurrent unma§ked, reported on nfault (default value)
— — 1: overcurrent event is masked, not reported on nfault
2 OTW_NMASK_ | 0: overtemperature warning masked, not reported on nfault (default value)
FLT 1: overtemperature warning unmasked, reported on nfault
1 OVP H 0: VM overvoltage voltage threshold at >21V (default value)
- 1: Higher overvoltage protection threshold, VM up to >32V
0: no action - clear all fault (default value)
0 DIAG CLR 1: Trigger action - clear all fault
- Note: DIAG_CLR bit is auto clear bit and always read as '0'. Every time writing '1' triggers single
pulse to clear diagnosis result.
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Table 7.6.21 HB_CTRL_1 control register (REG_ADDR = 0x08)

D7 D6 D5 D4 D3 D2 D1 DO
Field N HB4 HS E | HB4 LS E | HB3 HS E | HB3 LS E | HB2 HS E | HB2 LS E | HB1 HS E | HB1 LS E
ield Name N N N N N N N N
Opf;;g” RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.22 HB_CTRL_1 control register description
Bit Field Name Description

: HB4 high side disabled (default value)

7 | HB4HSEN |4 HB4 high side enabled

: HB4 low side disabled (default value)

6 HB4_LS_EN . HB4 low side enabled

: HB3 high side disabled (default value)

5 | HB3HSEN |4 B3 high side enabled

: HB3 low side disabled (default value)

4 HB3_LS_EN . HB3 low side enabled

: HB2 high side disabled (default value)

3 HB2_HS_EN . HB2 high side enabled

: HB2 low side disabled (default value)

2 HBZ_LS_EN . HB2 low side enabled

: HB1 high side disabled (default value)

! HB1_HS_EN : HB1 high side enabled

: HB1 low side disabled (default value)
: HB1 low side enabled

= O OO, 0O, O, O|,O(~O0O

0 HB1_LS_EN

Table 7.6.23 HB_CTRL_2 control register (REG_ADDR=0x09)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name HBS_HS_E HBS_LS_E ||:1"37_HS_E HB?_LS_E EBG_HS_E EBG_LS_E HBS_HS_E |':l|B5_LS_E
Opﬁ‘;zgo” RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.24 HB_CTRL_2 control register description

Bit Field Name Description

[ venvnen [ SN Sty (e

o[ oo on [ tegios 2 s o

o[ vervnen [ 17 s bk G

[ s e [ g7l 2 e e

o[ ven e en [ S s bt G

[ roors [0 it

[ s o [0 e 2 S

o | reesien [ [ggion s S e
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Table 7.6.25 HB_CTRL_3 control register (REG_ADDR=0x0A)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name :B12_HS_E HB12_LS_E IIIIIBH_HS_E |':l|B11_LS_E HB10_HS_E |':l|B10_LS_E HBQ_HS_E HBQ_LS_E
OpTe;Stem” RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.26 HB_CTRL_3 control register description
Bit Field Name Description
7| erans e | [IZnon s i et vl
| Mot e |8 ol o stk deeid vl
s | rorinsen |0 HoT honsde el it vt
+ | verirsen | O ot iow sce dsaed et vl
5| v e | O 210 s deaned G
2| werois en |9 HEIOlonsde o v
| rosro e | & oo s doapid et vl
o | wenisen | O fmElov e duied Gt
Table 7.6.27 HB_PWM_CTRL1 register (REG_ADDR=0x0B)
D7 D6 D5 D4 D3 D2 D1 DO
Field Name HBB_IT\IWM_E HB?_F"\IWM_E HB6_F"\IWM_E HBS_F"\IWM_E HB4_I?\IWM_E HBs_I?\lWM_E HBZ_F"\IWM_E HB1_I?\IWM_E
Opﬁ;;gon RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.28 HB_PWM_CTRL1 control register description
Bit Field Name Description
1| Hespwn_en | § B8 e S ONORF mode (Gt valu)
o | verpwen |0 o7 epedcin ol oNIOFF mode (et vl
5| oo pwen | § FECanerten S ONOTF mode (dfat vl
¢ | e pwen | O eEererc n ol oNOF mode (Gt vl
5| Mmspuen |9 e creree o 5Py ONIOFF mode (aeut vl
2| e pwnen | O T3 cparte i ST ONOPF made (Gt e
1| Weo_pwnen |8 HEZoperate n S ONOPF mode (defat vl
o | rmipvmen |9 FBTereee o SpLoNOFF mode (4t vl

Copyright © 2025, NOVOSENSE Page 32




NSD8312-Q1/NSD8312A-Q1

Table 7.6.29 HB_PWM_CTRL2 register (REG_ADDR=0x0C)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name PWM8_DI | PWM7_DI | PWM6_DI | PWM5_DI | PWM4_DI | PWM3_DI | PWM2_DI | PWM1_DI
S S S S S S S S
Opﬁ;;gon RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.30 HB_PWM_CTRL2 control register description
Bit Field Name Description
0: Internal PWM generator PWM8 enable (default value)
/ PWMB8_DIS 1: Internal PWM generator PWM8 disable
0: Internal PWM generator PWM7 enable (default value)
6 PWM7_DIS 1: Internal PWM generator PWM7 disable
0: Internal PWM generator PWM6 enable (default value)
5 PWM6_DIS 1: Internal PWM generator PWM6 disable
0: Internal PWM generator PWMS5 enable (default value)
4 PWM5_DIS 1: Internal PWM generator PWM5 disable
0: Internal PWM generator PWM4 enable (default value)
3 PWM4_DIS 1: Internal PWM generator PWM4 disable
0: Internal PWM generator PWM3 enable (default value)
2 PWM3_DIS 1: Internal PWM generator PWM3 disable
0: Internal PWM generator PWM2 enable (default value)
! PWM2_DIS 1: Internal PWM generator PWM2 disable
0: Internal PWM generator PWM1 enable (default value)
0 PWM1_DIS 1: Internal PWM generator PWM1 disable
Table 7.6.31 FW_CTRL_1 register (REG_ADDR=0x0D)
D7 D6 D5 D4 D3 D2 D1 DO
Field Name HB8 FW | HB7_FW | HB6_FW | HB5_FW | HB4_FW | HB3_FW | HB2_FW | HB1_FW
Operation Type RwW RwW RwW RwW RwW RwW RwW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.32 FW_CTRL_1 control register description
Bit Field Name Description
0: HB8 operate in passive free-wheeling (default value)
7 HB8_FW ) . . )
- 1: HB8 operate in active free-wheeling
0: HB7 operate in passive free-wheeling (default value)
6 HB7_FW ) . . )
- 1: HB7Y operate in active free-wheeling
0: HBG6 operate in passive free-wheeling (default value)
5 HB6_FW : . ; )
- 1: HB6 operate in active free-wheeling
0: HBS5 operate in passive free-wheeling (default value)
4 HBS5_FW ) . . )
- 1: HB5 operate in active free-wheeling
0: HB4 operate in passive free-wheeling (default value)
3 HB4_FW ) . . )
- 1: HB4 operate in active free-wheeling
0: HB3 operate in passive free-wheeling (default value)
2 HB3_FW : . ; )
- 1: HB3 operate in active free-wheeling
0: HB2 operate in passive free-wheeling (default value)
1 HB2_FW ) . . )
1: HB2 operate in active free-wheeling
0: HB1 operate in passive free-wheeling (default value)
0 HB1_FW ) . . )
1: HB1 operate in active free-wheeling
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Table 7.6.33 FW_CTRL_2 register (REG_ADDR=0x0E)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name HB12_PWM_E | HB11_PWM_E | HB10_PWM E | HB9 PWM E | HB12_F | HB11_F | HB10_F | HB9 F
N N N N w W W w
Opf;sgm RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.34 FW_CTRL_2 control register description
Bit Field Name Description
0: HB12 operate in SPI ON/OFF mode (default value)
/ HB12_PWM_EN 1: HB12 operate in PWM mode
0: HB11 operate in SPI ON/OFF mode (default value)
6 HB11_PWM_EN 1: HB11 operate in PWM mode
0: HB10 operate in SPI ON/OFF mode (default value)
5 HB10_PWM_EN 1: HB10 operate in PWM mode
0: HB9 operate in SPI ON/OFF mode (default value)
4 HB9_PWM_EN 1: HB9 operate in PWM mode
3 HB12 FW 0 HB12 operate in passive free-whefellng (default value)
— 1: HB12 operate in active free-wheeling
0: HB11 operate in passive free-wheeling (default value)
2 HB11_FW : . . )
1: HB11 operate in active free-wheeling
0: HB10 operate in passive free-wheeling (default value)
1 HB10_FW ) . . )
- 1: HB10 operate in active free-wheeling
0: HB9 operate in passive free-wheeling (default value)
0 HB9_FW : . : )
- 1: HB9 operate in active free-wheeling
Table 7.6.35 PWM _MAP_CTRL_1 register (REG_ADDR=0x0F)
D7 D6 D5 | D4 | D3 D2 | D1 DO
Field Name Reserved HB2_PWM_MAP HB1_PWM_MAP
Operation Type RW RW RW
Default 00 000 000
Table 7.6.36 PWM _MAP_CTRL_1 control register description
Bit Field Name Description
Reserved Reserved, ‘00’ shall be used
HB2 <-> internal PWM generator MAP configuration
5 000: PWM1 (default value)
001: PWM2
010: PWM3
4 HB2_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
3 110: PWM7
111: PWM8
5 HB1 <-> internal PWM generator MAP configuration
000: PWM1 (default value)
001: PWM2
HB1_PWM_MAP 010: PWM3
1 011: PWM4
100: PWM5
0 101: PWM6
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110: PWM7
111: PWM8

Table 7.6.37 PWM _MAP_CTRL_2 register (REG_ADDR=0x10)

D7 D6 Ds | b4 | D3 D2 | D1 DO
Field Name Reserved HB4_PWM_MAP HB3_PWM_MAP
Operation Type RW RW RW
Default 00 000 000
Table 7.6.38 PWM _MAP_CTRL_2 control register description
Bit Field Name Description
Reserved Reserved, ‘00’ shall be used
HB4 <-> internal PWM generator MAP configuration
5 000: PWM1 (default value)
001: PWM2
010: PWMS3
4 HB4_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
3 110: PWM7
111: PWM8
HB3 <-> internal PWM generator MAP configuration
2 000: PWM1 (default value)
001: PWM2
010: PWM3
HB3_PWM_MAP 011: PWM4
1 100: PWM5
101: PWM6
110: PWM7
0 111: PWM8
Table 7.6.39 PWM _MAP_CTRL_3 register (REG_ADDR=0x11)
D7 D6 D5 | D4 | D3 D2 | D1 DO
Field Name Reserved HB6_PWM_MAP HB5_PWM_MAP
Operation Type RW RW RW
Default 00 000 000
Table 7.6.40 PWM _MAP_CTRL_3 control register description
Bit Field Name Description
7
Reserved Reserved, ‘00’ shall be used
HBG6 <-> internal PWM generator MAP configuration
5 000: PWM1 (default value)
001: PWM2
010: PWMS3
4 HB6_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
3 110: PWM7
111: PWM8
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HB5 <-> internal PWM generator MAP configuration
2 000: PWM1 (default value)
001: PWM2
1 010: PWM3
HB5_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
0 110: PWM7
111: PWM8
Table 7.6.41 PWM _MAP_CTRL_4 register (REG_ADDR=0x12)
D7 D6 D5 | D4 | D3 D2 | D1 DO
Field Name Reserved HB8_PWM_MAP HB7_PWM_MAP
Operation Type RW RW RW
Default 00 000 000
Table 7.6.42 PWM _MAP_CTRL_4 control register description
Bit Field Name Description
7
Reserved Reserved, ‘00’ shall be used
HB8 <-> internal PWM generator MAP configuration
5 000: PWM1 (default value)
001: PWM2
010: PWM3
4 HB8_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
3 110: PWM7
111: PWM8
HB7 <-> internal PWM generator MAP configuration
2 000: PWM1 (default value)
001: PWM2
010: PWMS3
1 HB7_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
110: PWM7
0 111: PWM8
Table 7.6.43 PWM _FREQ_CTRL_1 register (REG_ADDR=0x13)
D7 D6 Ds | D4 D3 | D2 D1 | DO
Field Name PWM4_FREQ PWM3_FREQ PWM2_FREQ PWM1_FREQ
Operation Type RW RW RW RW
Default 00 00 00 00
Table 7.6.44 PWM _FREQ_CTRL_1 control register Description
Bit Field Name Description
PWM4 typical frequency configuration
7 PWM4_FREQ 00: 80Hz (default value)
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01: 100Hz
6 10: 200Hz
11: 2kHz
PWM3 typical frequency configuration
5 00: 80Hz (default value)
PWM3_FREQ 01: 100Hz
4 10: 200Hz
11: 2kHz
PWM2 typical frequency configuration
3 00: 80Hz (default value)
PWM2_FREQ 01: 100Hz
2 10: 200Hz
11: 2kHz
PWM1 typical frequency configuration
1 00: 80Hz (default value)
PWM1_FREQ 01: 100Hz
0 10: 200Hz
11: 2kHz
Table 7.6.45 PWM _FREQ_CTRL_2 register (REG_ADDR=0x14)
D7 D6 D5 | D4 D3 | D2 D1 DO
Field Name PWM8_FREQ PWM7_FREQ PWM6_FREQ PWM5_FREQ
Operation Type RW RW RW RW
Default 00 00 00 00
Table 7.6.46 PWM _FREQ_CTRL_2 control register description
Bit Field Name Description
PWMS8 typical frequency configuration
7 00: 80Hz (default value)
PWM8_FREQ 01: 100Hz
6 10: 200Hz
11: 2kHz
PWM?7 typical frequency configuration
5 00: 80Hz (default value)
PWM7_FREQ 01: 100Hz
4 10: 200Hz
11: 2kHz
PWM®6 typical frequency configuration
3 00: 80Hz (default value)
PWM6_FREQ 01: 100Hz
2 10: 200Hz
11: 2kHz
PWMS5 typical frequency configuration
1 00: 80Hz (default value)
PWM5_FREQ 01: 100Hz
0 10: 200Hz
11: 2kHz
Table 7.6.47 PWM _DC_CTRL_1 register (REG_ADDR=0x15)
o7 | e | bs | b4 | b3 | p2 | D1 | Do
Field Name PWM1_DUTY_CYCLE
Operation Type RW
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Default | 00000000

Table 7.6.48 PWM _DC_CTRL_1 control register Description

PWM1_DUTY_CYCLE PWM1 duty cycle calculation = 100% * BIT value /255

oMW |dMlO|[O|N

Table 7.6.49 PWM _DC_CTRL_2 register (REG_ADDR=0x16)

Field Name PWM2_DUTY_CYCLE
Operation Type RW
Default 00000000

Table 7.6.50 PWM _DC_CTRL_2 control register description

PWM2_DUTY_CYCLE PWM2 duty cycle calculation = 100% * BIT value /255

oO|=_(N|WwW|dlOO|O |V

Table 7.6.51 PWM _DC_CTRL_3 register (REG_ADDR=0x17)

Field Name PWM3_DUTY_CYCLE
Operation Type RwW
Default 00000000

Table 7.6.52 PWM _DC_CTRL_3 control register description

PWM3_DUTY_CYCLE PWM3 duty cycle calculation = 100% * BIT value /255

WO |O (N
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Table 7.6.53 PWM _DC_CTRL_4 register (REG_ADDR=0x18)

Field Name PWM4_DUTY_CYCLE
Operation Type RW
Default 00000000

Table 7.6.54 PWM _DC_CTRL_4 control register description

PWM4_DUTY_CYCLE

oO|=_(N|lw|dhjlO|O |

PWM4 duty cycle calculation = 100% * BIT value /255

Table 7.6.55 PWM _DC_CTRL_5 register (REG_ADDR=0x19

Field Name PWM5_DUTY_CYCLE
Operation Type RW
Default 00000000

Table 7.6.56 PWM _DC_CTRL_5 control register description

PWM5_DUTY_CYCLE

oO|=_(N|wWw|dhjlO|O |

PWMS5 duty cycle calculation = 100% * BIT value /255

Table 7.6.57 PWM _DC_CTRL_6 register (REG_ADDR=0x1A)

Field Name PWM6_DUTY_CYCLE
Operation Type RW
Default 00000000
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Table 7.6.58 PWM _DC_CTRL_6 control register description

PWM6_DUTY_CYCLE PWMG6 duty cycle calculation = 100% * BIT value /255

oO|=([N|w|dhjO|O |

Table 7.6.59 PWM _DC_CTRL_7 register (REG_ADDR=0x1B)

Field Name PWM7_DUTY_CYCLE
Operation Type RwW
Default 00000000

Table 7.6.60 PWM _DC_CTRL_7 control register description

PWM7_DUTY_CYCLE PWM?7 duty cycle calculation = 100% * BIT value /255

oO=_N|wWw|dhjO|O®| N

Table 7.6.61 PWM _DC_CTRL_8 register (REG_ADDR=0x1C)

Field Name PWM8_DUTY_CYCLE
Operation Type RW
Default 00000000

Table 7.6.62 PWM _DC_CTRL_8 control register description

PWM8_DUTY_CYCLE PWM8 duty cycle calculation = 100% * BIT value /255

SIN|w|djlO|O| N
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|

Table 7.6.63 HB_SR_CTRL_1 Register (REG_ADDR=0x1D)

D7 D6 D5 D3 D2 D1 DO
Field Name HB8_SR | HB7_SR | HB6_SR | HB5_SR | HB4_SR | HB3_SR | HB2_SR | HB1_SR
Operation Type RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0
Table 7.6.64 HB_SR_CTRL_1 control register description
Bit Field Name Description
7 HB8 SR 0: HB8 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB8 power stage output rise / fall slew rate 2.5 V/us typ.
6 HB7 SR 0: HB7 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB7 power stage output rise / fall slew rate 2.5 V/us typ.
5 HB6 SR 0: HBG6 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB6 power stage output rise / fall slew rate 2.5 V/us typ.
4 HB5 SR 0: HB5 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB5 power stage output rise / fall slew rate 2.5 V/us typ.
3 HB4 SR 0: HB4 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB4 power stage output rise / fall slew rate 2.5 V/us typ.
5 HB3 SR 0: HB3 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB3 power stage output rise / fall slew rate 2.5 V/us typ.
1 HB2 SR 0: HB2 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
— 1: HB2 power stage output rise / fall slew rate 2.5 V/us typ.
0 HB1 SR 0: HB1 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB1 power stage output rise / fall slew rate 2.5 V/us typ.
Table 7.6.65 HB_SR_CTRL_2 Register (REG_ADDR=0x1E)
D7 D6 D5 ‘ D4 D3 D2 D1 DO
Field Name Reversed HB12_SR | HB11_SR | HB10_SR | HB9_SR
Operation Type RW RW RW RW RW
Default 0000 0 0 0 0
Table 7.6.66 HB_SR_CTRL_2 control register description
Bit Field Name Description
7
6
5 Reversed Reserved, '0000' shall be used
4
3 HB12 SR 0: HB12 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
— 1: HB12 power stage output rise / fall slew rate 2.5 V/us typ.
2 HB11 SR 0: HB11 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB11 power stage output rise / fall slew rate 2.5 V/us typ.
1 HB10 SR 0: HB10 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB10 power stage output rise / fall slew rate 2.5 V/us typ.
0 HB9 SR 0: HB9 power stage output rise / fall slew rate 0.6 V/us typ. (default value)
- 1: HB9 power stage output rise / fall slew rate 2.5 V/us typ.
Copyright © 2025, NOVOSENSE Page 41




NSD8312-Q1/NSD8312A-Q1

Table 7.6.67 OPL_CTRL_1 register (REG_ADDR=0x1F)

D7 D6 D5 D4 D3 D2 D1 DO
Field Name HB8 OPL_ | HB7_OPL_ | HB6_OPL_ | HB5_OPL_ | HB4_OPL_ | HB3_OPL_ | HB2_OPL_ | HB1_OPL_
DIS DIS DIS DIS DIS DIS DIS DIS
Opﬁ;;gon RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.68 OPL_CTRL_1 control register description
Bit Field Name Description
0: HB8 active open load enable (default value)
/ HB8_OPL_DIS 1: HB8 active open load disable
0: HB7 active open load enable (default value)
6 HB7_OPL_DIS 1: HB7 active open load disable
0: HB6 active open load enable (default value)
5 HB6_OPL_DIS 1: HB6 active open load disable
0: HB5 active open load enable (default value)
4 HB5_OPL_DIS 1: HB5 active open load disable
0: HB4 active open load enable (default value)
3 HB4_OPL_DIS 1: HB4 active open load disable
0: HB3 active open load enable (default value)
2 HB3_OPL_DIS 1: HB3 active open load disable
0: HB2 active open load enable (default value)
! HB2_OPL_DIS 1: HB2 active open load disable
0: HB8 active open load enable (default value)
0 HB1_OPL_DIS 1: HB8 active open load disable
Table 7.6.69 OPL_OC_CTRL_2 register (REG_ADDR=0x20)
D7 D6 D5 D4 D3 D2 D1 DO
Field Name OPL_mask_ | OPL_HB_ | Reserv | OC_OFF_ | HB12_OPL_ | HB11_OPL_ | HB10_OPL_ | HB9_OPL _
FLT ACT ed SR DIS DIS DIS DIS
OpTe;SZO“ RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.70 OPL_OC_CTRL_2 control register description
Bit Field Name Description
7 OPL_mask_FLT 0: open load unmasked, reported on nfault (default value)

1: open load event is masked, not reported on nfault

0: HB OFF, after OPL detected (default)
6 OPL_HB_ACT 1: HB remains active, after OPL detected
5 Reserved Reversed, ‘0’ shall be used

0: OCP event fast turn off slew rate (default value)
4 OC_OFF_SR 1: OCP event slow turn off slew rate

0: HB12 active open load enable (default value)
3 HB12_OPL_DIS 1: HB12 active open load disable

0: HB11 active open load enable (default value)
2 HB11_OPL_DIS 1: HB11 active open load disable

0: HB10 active open load enable (default value)
! HB10_OPL_DIS 1: HB10 active open load disable
0 HB9_OPL_DIS ?: HB9 active open load enable (default value)

: HB9 active open load disable
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Table 7.6.71 OPL_OC_CTRL_3 register (REG_ADDR=0x21)

D7 | D6 [D5| D4 D3 D2 D1 DO
Field Name OC_FILTER | Reserved | HB12_OPL_TH | HB11_OPL_TH | HB10_OPL_TH | HB9_OPL_TH
Operation Type RW RW RW RW RW RW
Default 000 0 0 0 0 0
Table 7.6.72 OPL_OC_CTRL_3 control register description
Bit Field Name Description
OCP typical deglitch filter timing
7 000: 10us (default value)
001: 5us
010: 2.5us
6 OC_FILTER 011: 1us
100: 60us
101: 40ps
5 110: 30us
111: 20us
4 Reserved Reserved, '0' shall be used
3 HB12 OPL TH 0: HB12 active open load normal threshold and long open load filter used (default value)
— — 1: HB12 active open load low threshold and short open load filter used
2 HB11 OPL TH 0: HB11 active open load normal threshold and long open load filter used (default value)
- — 1: HB11 active open load low threshold and short open load filter used
1 HB10 OPL TH 0: HB10 active open load normal threshold and long open load filter used (default value)
- — 1: HB10 active open load low threshold and short open load filter used
0 HB9 OPL TH 0: HB9 active open load normal threshold and long open load filter used (default value)
- - 1: HB9 active open load low threshold and short open load filter used
Table 7.6.73 OPL_ CTRL_4 register (REG_ADDR=0x22)
D7 D6 D5 D4 D3 D2 D1 DO
Field Name HB8_OPL_ | HB7_OPL_ | HB6_OPL_ | HB5 OPL_ | HB4_OPL_ | HB3_OPL_ | HB2_OPL_ | HB1_OPL_
TH TH TH TH TH TH TH TH
Opf;;g” RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.74 OPL_ CTRL_4 control register description
Bit Field Name Description
7 HB8 OPL TH 0: HB8 active open load normal threshold and long open load filter used (default value)
— — 1: HB8 active open load low threshold and short open load filter used
6 HB7 OPL TH 0: HB7 active open load normal threshold and long open load filter used (default value)
- — 1: HB7 active open load low threshold and short open load filter used
5 HB6 OPL TH 0: HBG6 active open load normal threshold and long open load filter used (default value)
- — 1: HB6 active open load low threshold and short open load filter used
4 HB5 OPL TH 0: HB5 active open load normal threshold and long open load filter used (default value)
— — 1: HB5 active open load low threshold and short open load filter used
3 HB4 OPL TH 0: HB4 active open load normal threshold and long open load filter used (default value)
- — 1: HB4 active open load low threshold and short open load filter used
2 HB3 OPL TH 0: HB3 active open load normal threshold and long open load filter used (default value)
- — 1: HB3 active open load low threshold and short open load filter used
1 HB2 OPL TH 0: HB2 active open load normal threshold and long open load filter used (default value)
— — 1: HB2 active open load low threshold and short open load filter used
0 HB1 OPL TH 0: HB1 active open load normal threshold and long open load filter used (default value)
- — 1: HB1 active open load low threshold and short open load filter used
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Table 7.6.75 GEN_ CTRL_1 register (REG_ADDR=0x25)

D7 | D6 D5 D4 D3 D2 D1 DO
Field Name SS_MOD SS _DEV | RD_CLR_EN unlock SPI_ERR Reversed
Operation Type RW RW RW RW RLR RO
Default 00 0 0 0 0 00
Table 7.6.76 GEN_ CTRL_1 control register description
BIT Field Name Description
spread spectrum configuration
7 00: disable spread spectrum (default value)
SS_MOD 01: modulation freq 15.625 kHz
6 10: modulation freq 31.25 kHz
11: modulation freq 62.5 kHz
0: modulation deviation 5% (typ) (default value)
5 SS_DEV 1: modulation deviation 10% (typ)
4 RD_CLR_EN 0 SPI read command to clear d!agnos!s flag disable (default value)
1: SPI read command to clear diagnosis flag enable
0: OPL_CTRL_9 address Ox2E register bit 7~bit4 (OCPH_CONF, VM_OVPH_CONF,
IDCH_CONF, TDEAD_MON_EN) 4 bits are in lock, write operation is ignored. (default value)
1. OPL_CTRL_9 address 0x2E register bit 7~bit4 (OCPH_CONF, VM_OVPH_CONF,
3 unlock IDCH_CONF, TDEAD_MON_EN) 4 bits are unlock, write operation is available.
Note:
Unlock function can temporarily allow user to change the 4 bits setting value. After power up, the
4 bits in OPL_CTRL_9 related with unlock function, are reset to default, and only determined by
internal OTP.
> SPI ERR 0: No SPI communication error is detected. (default value).
- 1: An SPI communication error is detected.
! Reversed Reserved, '00' shall be used
0
Table 7.6.77 PWM _MAP_CTRL_5 register (REG_ADDR=0x26)
D7 D6 D5 | Dpa | D3 D2 | D1 DO
Field Name Reserved HB10_PWM_MAP HB9_PWM_MAP
Operation Type RW RW RW
Default 00 000 000
Table 7.6.78 PWM _MAP_CTRL_5 control register description
Bit Field Name Description
Reserved Reserved, ‘00’ shall be used
HB10 <-> internal PWM generator MAP configuration
5 000: PWM1 (default value)
001: PWM2
010: PWMS3
4 HB10_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
3 110: PWM7
111: PWM8
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2 HB9_PWM_MAP

HB9 <-> internal PWM generator MAP configuration
000: PWM1 (default value)
001: PWM2
010: PWM3
011: PWM4
100: PWM5
101: PWM6
110: PWM7
111: PWM8

Table 7.6.79 PWM _MAP_CTRL_6 register (REG_ADDR=0x27)

D7 D6 D5 | D4 | D3 D2 | D1 DO
Field Name Reserved HB12_PWM_MAP HB11_PWM_MAP
Operation Type RW RW RW
Default 00 000 000
Table 7.6.80 PWM _MAP_CTRL_6 control register description
Bit Field Name Description
7
Reserved Reserved, ‘00’ shall be used
HB12 <-> internal PWM generator MAP configuration
5 000: PWM1 (default value)
001: PWM2
010: PWM3
4 HB12_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
3 110: PWM7
111: PWM8
HB11 <-> internal PWM generator MAP configuration
000: PWM1 (default value)
001: PWM2
010: PWM3
2 HB11_PWM_MAP 011: PWM4
100: PWM5
101: PWM6
110: PWM7
111: PWM8
Table 7.6.81 OPL_ CTRL_5 register (REG_ADDR=0x28)
D7 D6 D5 D4 D3 D2 D1 DO
Field HB4_OFF_P | HB4_OFF_P | HB3_OFF_P | HB3_OFF_P | HB2_OFF_P | HB2_OFF_P | HB1_OFF_P | HB1_OFF_P
Name U_EN D_EN U_EN D_EN U_EN D_EN U_EN D_EN
Opﬁ;;gon RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.82 OPL_CTRL_5 control register description
Bit Field Name Description
0: HB4 off state open load pull up current disabled (default value)
/ HB4_OFF_PU_EN 1: HB4 off state open load pull up current enabled
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Table 7.6.83 OPL_ CTRL_6 register (REG_ADDR=0x29)
D7 D6 D5 D4 D3 D2 D1 DO
Field HB8_OFF_P | HB8_OFF_P | HB7 OFF_P | HB7_OFF_P | HB6_OFF_P | HB6_OFF_P | HB5 OFF_P | HB5_OFF_P
Name U_EN D_EN U_EN D_EN U_EN D_EN U_EN D_EN
Opf;sgm RW RW RW RW RW RW RW RW
Default 0 0 0 0 0 0 0 0
Table 7.6.84 OPL_ CTRL_6 control register description
Bit Field Name Description
7 || Hen_ope puen | B8 offsae pan ozt up o bl (et e
| e oFr_poew | & 138 offsleohen o puldown curent i (et el
5| He7_oer_pu_en | & BT of e cherload pulup ctent dibied (et el
s | ver_ore_po_en | BT offsae ope ond pul o curet bl (Gt e
s | B oer_pu_en | & HEGCR e cherloxd pulup ctent dibied (et el
2| Heo_oFr_po_ew | & HB0 offsaleohenlond puldown curent gz (et el
1| Wes_orr pu_n | 3 HESEN sllecnen oadpulupcutnt diabled (et vl
o || HBs_ore_po_en | § a3 of satecherlond uldowr curent i (et el
Table 7.6.85 OPL_ CTRL_7 register (REG_ADDR=0x2A)
D7 D6 D5 D4 D3 D2 D1 Do
Field HB12_OFF | HB12_OFF | HB11_OFF | HB11_OFF | HB10_OFF | HB10_OFF | HB9_OFF | HB9_OFF
Name PU_EN PD_EN PU_EN PD_EN PU_EN PD_EN PU_EN PD_EN
Operatio RW RW RW RW RW RW RW RW
n Type
Default 0 0 0 0 0 0 0 0
Table 7.6.86 OPL_ CTRL_7 control register description
| Bit ‘ Field Name Description
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0: HB12 off state open load pull up current disabled (default value)
/ HB12_OFF_PU_EN 1: HB12 off state open load pull up current enabled
0: HB12 off state open load pull down current disabled (default value)
6 HB12_OFF_PD_EN 1: HB12 off state open load pull down current enabled
0: HB11 off state open load pull up current disabled (default value)
5 HB11_OFF_PU_EN 1: HB11 off state open load pull up current enabled
0: HB11 off state open load pull down current disabled (default value)
4 HB11_OFF_PD_EN 1: HB11 off state open load pull down current enabled
0: HB10 off state open load pull up current disabled (default value)
3 HB10_OFF_PU_EN 1: HB10 off state open load pull up current enabled
0: HB10 off state open load pull down current disabled (default value)
2 HB10_OFF_PD_EN 1: HB10 off state open load pull down current enabled
0: HB9 off state open load pull up current disabled (default value)
! HB9_OFF_PU_EN 1: HB9 off state open load pull up current enabled
0: HB9 off state open load pull down current disabled (default value)
0 HB9_OFF_PD_EN 1: HB9 off state open load pull down current enabled
Table 7.6.87 OPL_ CTRL_8 register (REG_ADDR=0x2D)
D7 D6 D5 D4 D3 D2 D1 DO
Field HB8_IPUP | HB7_IPUP | HB6_IPUP | HB5_ IPUP | HB4_IPUP | HB3_IPUP | HB2_IPUP | HB1_IPUP
Name D_MODE D_MODE D_MODE D_MODE D_MODE D_MODE D_MODE D_MODE
Operatio RW RW RW RW RW RW RW RW
n Type
Default 0 0 0 0 0 0 0 0
Table 7.6.88 OPL_ CTRL_8 control register description
Bit Field Name Description
0: HBS8 off diag fast charge current disable, low pull up / pull down current (default value)
’ HB8_IPUPD_MODE 1: HB8 off diag fast charge current enable, high pull up / pull down current
0: HB7 off diag fast charge current disable, low pull up / pull down current (default value)
6 HB7_IPUPD_MODE 1: HB7 off diag fast charge current enable, high pull up / pull down current
0: HBG6 off diag fast charge current disable, low pull up / pull down current (default value)
5 HB6_IPUPD_MODE 1: HBG6 off diag fast charge current enable, high pull up / pull down current
0: HBS5 off diag fast charge current disable, low pull up / pull down current (default value)
4 HB5_IPUPD_MODE 1: HB5 off diag fast charge current enable, high pull up / pull down current
0: HB4 off diag fast charge current disable, low pull up / pull down current (default value)
3 HB4_IPUPD_MODE 1: HB4 off diag fast charge current enable, high pull up / pull down current
0: HB3 off diag fast charge current disable, low pull up / pull down current (default value)
2 HB3_IPUPD_MODE 1: HB3 off diag fast charge current enable, high pull up / pull down current
0: HB2 off diag fast charge current disable, low pull up / pull down current (default value)
! HB2_IPUPD_MODE 1: HB2 off diag fast charge current enable, high pull up / pull down current
0: HB1 off diag fast charge current disable, low pull up / pull down current (default value)
0 HB1_IPUPD_MODE 1: HB1 off diag fast charge current enable, high pull up / pull down current
Table 7.6.89 OPL_ CTRL_9 register (REG_ADDR=0x2E)
D7 D6 D5 D4 D3 D2 D1 DO
Field OCPH_ | VM_OVPH | IDCH_ | TDEAD_M | HB12_IPUP HB11_IPUP HB10_IPUP | HB9_IPUPD
Name CONF CONF CONF ON_EN D _MODE D _MODE D _MODE MODE
Operatio RW RW RW RW RW RW RW RW
n Type
Default 0 0 0 1 0 0 0 0
Table 7.6.90 OPL_ CTRL_9 control register description
Bt' Field Name Description
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0: OCP threshold typ 1.3A (default value)
1: OCP threshold typ 1.7A
/ OCPH_CONF Note: It is not suggested to change OCP threshold setting, and default value after POR is
determined by OTP
0: OVPH threshold typ 35V (default value)
1: OVPH threshold typ 37V
6 VM_OVPH_CONF Note: Itis not suggested to change OVP threshold setting, and default value after POR is
determined by OTP
Configure HS and LS discharge pull down current level
0: pull down current level normal (default value)
5 IDCH_CONF 1: pull down current level high
Note: It is not suggested to change pull down current setting, default value after POR is
determined by OTP
0: Tdead is determined by internal fixed timing
1: Tdead is determined by internal feedback signal (default value)
4 TDEAD_MON_EN Note: Itis not suggested to change Tdead timing setting, default value after POR is determined
by OTP
3 HB12_IPUPD_MO | 0: HB12 off diag fast charge current disable, low pull up / pull down current (default value)
DE 1: HB12 off diag fast charge current enable, high pull up / pull down current
2 HB11_IPUPD_MO | 0: HB11 off diag fast charge current disable, low pull up / pull down current (default value)
DE 1: HB11 off diag fast charge current enable, high pull up / pull down current
1 HB10_IPUPD_MO | 0: HB10 off diag fast charge current disable, low pull up / pull down current (default value)
DE 1: HB10 off diag fast charge current enable, high pull up / pull down current
0 HB9_IPUPD_MOD | 0: HB9 off diag fast charge current disable, low pull up / pull down current (default value)
E 1: HB9 off diag fast charge current enable, high pull up / pull down current
Table 7.6.91 HB_DRV_STA_1 register (REG_ADDR=0x2F)
D7 D6 D5 D4 D3 D2 D1 DO
Field HB8_TEXPI HB7_TEXPI HB6_TEXPI HB5_TEXPI HB4_TEXPI HB3_TEXPI HB2_TEXPI HB1_TEXPI
Name RE_ERR RE_ERR RE_ERR RE_ERR RE_ERR RE_ERR RE_ERR RE_ERR
Operatio RO RO RO RO RO RO RO RO
n Type
Default 0 0 0 0 0 0 0 0
Table 7.6.92 HB_DRV_STA_1 status register description
Bit Field Name Description
0: no timeout error of half bridge 8 HS driving
/ HB8_TEXPIRE_ERR 1: timeout error of half bridge 8 HS driving
6 HB7_TEXPIRE_ERR | 0: no timeout error of half bridge 7 HS driving
1: timeout error of half bridge 7 HS driving
5 HB6_TEXPIRE_ERR | 0: no timeout error of half bridge 6 HS driving
1: timeout error of half bridge 6 HS driving
4 HB5_TEXPIRE_ERR | 0: no timeout error of half bridge 5 HS driving
1: timeout error of half bridge 5 HS driving
3 HB4_TEXPIRE_ERR | 0: no timeout error of half bridge 4 HS driving
1: timeout error of half bridge 4 HS driving
2 HB3_TEXPIRE_ERR | 0: no timeout error of half bridge 3 HS driving
1: timeout error of half bridge 3 HS driving
1 HB2_TEXPIRE_ERR | 0: no timeout error of half bridge 2 HS driving
1: timeout error of half bridge 2 HS driving
0 HB1_TEXPIRE_ERR | 0: no timeout error of half bridge 1 HS driving
1: timeout error of half bridge 1 HS driving

Table 7.6.93 HB_DRV_STA_2 register (REG_ADDR=0x3F)

D

4 D3 D2 D1 DO
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Field Name Reversed HB12_TEXPIRE_E | HB11_TEXPIRE_E | HB10_TEXPIRE_E | HB9_TEXPIRE_E
RR RR RR RR
Operation RO RO RO RO RO
Type
Default 0000 0 0 0 0

Table 7.6.94 HB_DRV_STA_2 status register description

Bit Field Name Description
7
6
s Reversed Reserved, ‘0000’ shall be used
4

0: no timeout error of half bridge 12 HS driving
3 HB12_TEXPIRE_ERR 1: timeout error of half bridge 12 HS driving

0: no timeout error of half bridge 11 HS driving
2 HB11_TEXPIRE_ERR 1: timeout error of half bridge 11 HS driving

0: no timeout error of half bridge 10 HS driving
! HB10_TEXPIRE_ERR 1: timeout error of half bridge 10 HS driving
0 HB9_TEXPIRE_ERR (1): no timeout error of half bridge 9 HS driving

: timeout error of half bridge 9 HS driving
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8. Application Information
8.1. Application diagram

Ceramic capacitor VBAT
for ESD & EMC
NSD8312 Suggest 470F~100nF
[Reverse battery]| ) - 7 Unipola 1
[vBaT—4r _L protection 111 v oUTL ’ nipolar stepper motor x
47uF | 100nF I g
ouT2 +
GND GND GND —_L_ | §
M [‘r
SBC . _T_ VDD T
J 4K7T00n}‘ OUT4 t
VDD GND I T
- ouUTs + Unipolar stepper motor x2
GPIO aFAULT __E ?
MCU OUTé < | 3 @
GPIO EN T
ouT7 #l
MOSI 1 SDI I
OoUTs
MISO — sDo % I
cs 1T NCs ouUT9 P <+ Unipolar stepper motor x3
SCK 1 SCK I ?
OUT10
Optional resistor % | g
GND
E GND OuUT1L fl
GND
GND Thermal Pad T
OUT12 s
T
Figure 12. Typical application connection for DC motor
Ceramic capacitor
for ESD & EMC
NSDE312 Suggest 47nF~100nF
[ VBAT Reverse b"melj

[470F | 100nF

ouUT2

GND G\ID GND

1x ] protection I T+ I 1 zx OUTI

ouUT3
firror
X Adjustment

SBC 3 1 VDD M;
47 J100nF oUT4 p———{ : —
VDD 1

(M Mirror Fold

Hit Hit Hit HE

o OUTs =——t—]
GPIO nFAULT T
MCU ouUT6 n g
GPIO —1 EN I
ouT? p———
irror
MosI —1 SDI Y Adjustment
—1
ouUTs
MISO —1 Do
I LED
cs 3 NCS ouTo ﬁ_—:l—b——< VBAT
—1 T

SCK SCK ED
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Figure 13. Typical application connection for side mirror control
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9. Package Information
9.1. HTSSOP24 package information

~
Lt

HEAT SLUG

.

A=l |
minlninbki

1
T

3

——A1

NOTES:

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL [ MIN NOM MAX,
A — - 1.20
Al 0.05 - 0.15
A2 0.80 0.90 1.00
A3 0.34 0.39 0.44
b 0.20 - 0.29
b1 0.19 0.22 0.25
c 0.10 - 0.19
cl 0.10 0.13 0.15
D 7.70 7.80 7.90
D1 4.60REF
E 820 | 640 | B6.60
E1 430 | 440 [ 450
E2 2.85REF
e 055 | 0.65 | 075
L 045 | 0.0 | 075
L1 1.00REF
L2 0.25BsC
R 0.09 - —
R1 0.09 - -
S 0.20 - -
01 o - g
) 127 14 16
0z 12 14 16"
BASE METAL _tbb:.
WITH Pmnnc#\‘“

SECTION B—B

1.ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 ADT
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2. 'D1" AND 'E2' ARE VARIABLES DEPENDING ON DIE PAD SIZES.

Figure 14. NSD8312 package information
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9.2. HTSOP24 package information
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Figure 15. NSD8312A package information

9.3. HTSSOP24 packaging information
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NOTES:
1.MATERIAL:Black conductive polystyrene
2.ALL DIMS IN MM

Figure 16. NSD8312 package information
9.4. HTSOP24 packaging information
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Figure 17. NSD8312A package information
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10. Ordering Information

Part Number Package Type MSL SPQ
NSD8312-Q1HTSXR HTSSOP24 3 4000
NSD8312A-Q1HTSBR HTSOP24 3 4000

Note: All packages are ROHS compliant with peak reflow temperature of 260°C according to the JEDEC industry
standard classifications and peak solder temperature.

11. Revision History

Revision | Description Date
1.0 Initial version 2024/06/19

1.1

Added the description of open load low threshold

2025/04/07
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IMPORTANT NOTICE

The information given in this document (the “Document”) shall in no event be regarded as any warranty or authorization of,
express or implied, including but not limited to accuracy, completeness, merchantability, fithess for a particular purpose or
infringement of any third party’s intellectual property rights.

Users of this Document shall be solely responsible for the use of NOVOSENSE'’s products and applications, and for the
safety thereof. Users shall comply with all laws, regulations and requirements related to NOVOSENSE’s products and
applications, although information or support related to any application may still be provided by NOVOSENSE.

This Document is provided on an “AS IS” basis, and is intended only for skilled developers designing with NOVOSENSE'’s
products. NOVOSENSE reserves the rights to make corrections, modifications, enhancements, improvements or other
changes to the products and services provided without notice. NOVOSENSE authorizes users to use this Document
exclusively for the development of relevant applications or systems designed to integrate NOVOSENSE’s products. No
license to any intellectual property rights of NOVOSENSE is granted by implication or otherwise. Using this Document for
any other purpose, or any unauthorized reproduction or display of this Document is strictly prohibited. In no event shall
NOVOSENSE be liable for any claims, damages, costs, losses or liabilities arising out of or in connection with this Document
or the use of this Document.

For further information on applications, products and technologies, please contact NOVOSENSE (www.novosns.com).

Suzhou NOVOSENSE Microelectronics Co., Ltd
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