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Table 1 lists the order information.
Table 1. Order Information

ORDER NUMBER(D | PART NUMBER pke. | YMMAXT NTERFACE | BRIDGE HSD | ORTEMP | bye. opTiON
M Opt¢ 4
DR7808QAQFN48 DR7808Q QFNas | 40 Pl 8 Yes | -40125 T8D

(1) HSD Opt: high-side driver optimization, low-side of a half bridge can be disabled and then the half bridge
can then be used as high side driver.

Table 2. Family Selection Guide
TBD
Note : Available in the future.

Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.
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Figure 1. DR7808Q Pin Configuration

Table 3 lists the pin functions.
Table 3. Pin Functions

POSITION NAME TYPE DESCRIPTION

Gate high-side 1

1 GHI1 Output | Analog I/O pin to turn on/off high-side MOSFET 1. Connect to the gate of high-
side MOSFET 1.
Source high-side 1

2 SHI Input Connect ?o source of high-side MOSFET 1.

3 PWM3 Input PWM input 3

4 CP Output | Charge pump output
Device supply voltage

5 VM Power Connect this pin to the supply (battery) voltage with a reverse battery
protection circuit.

6 CPL1 1/0 Negative connection to charge pump capacitor 1

7 CPHI1 1/0 Positive connection to charge pump capacitor 1

8 CPH2 1/0 Positive connection to charge pump capacitor 2

9 CPL2 I/0 Negative connection to charge pump capacitor 2
Drain input for high-sides

10 VDRAIN neut - out forp the droigs of high-side MOSFETs.

11 GH8 Output | Gate high-side 8

12 SH8 Input Source high-side 8

13 GH7 Output | Gate high-side 7

14 SH7 Input Source high-side 7

© 2023 AnalogySemi Ltd. All Rights Reserved.
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POSITION NAME TYPE DESCRIPTION

15 SL Input Source low-side . .
Common connection to the source of the low-side MOSFETs.

16 GL8 Output | Gate low-side 8

17 GL7 Output | Gate low-side 7

18 GL6 Output | Gate low-side 6

19 GL5 Output | Gate low-side 5

20 EN Input Enable input with internal pull-down

21 SDO Output | Serial data output

22 CSN Input Chip select (without internal pull-up)

23 GH6 Output | Gate high-side 6

24 SHé6 Input Source high-side 6

25 GH5 Output | Gate high-side 5

26 SH5 Input Source high-side 5

27 SP2 Input Non-Inverting input of current sense amplifier 2

28 SN2 Input Inverting input of current sense amplifier 2

29 SCLK Input Serial clock input with internal pull-down

30 SO2 Output | Current sense amplifier output 2

31 VDD Power Logic supply

32 GND Ground | Ground connection

33 SO1 Output | Current sense amplifier output 1

34 SDI Input Serial data input with internal pull-down

35 GH4 Output | Gate high-side 4

36 SH4 Input Source high-side 4

37 GH3 Output | Gate high-side 3

38 SH3 Input Source high-side 3

39 SP1 Input Non-inverting input of current sense amplifier 1
Inverting input of current sense amplifier 1. This pin can be used as reference

40 SN1 Input for the high-side MOSFET drain if current sense amplifier 1 is configured as the
high side.

41 PWM2 Input PWM input 2

42 GlL4 Output | Gate low-side 4

43 GL3 Output | Gate low-side 3

44 GL2 Output | Gate low-side 2

45 GL1 Output | Gate low-side 1

46 PWM1 Input PWM input 1

47 GH2 Output | Gate high-side 2

48 SH2 Input Source high-side 2

_ EP _ Exposed pad

o For cooling purpose only, do not use as electrical GND™,

Note: The exposed pad at the bottom of the package allows better power dissipation from DR7808Q via
the PCB. The exposed pad must be left floating or connected to GND (recommended) for the best
EMC and thermal performance.
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5. SPECIFICATIONS
5.1 ABRSOLUTE MAXIMUM RATINGS
Table 4 lists the absolute maximum ratings of the DR7808Q .
Table 4. Absolute Maximum Ratings
PARAMETER DESCRIPTION MIN MAX UNITS
Supply voltage VM -0.3 40
PWM input voltages (PWMx) VPWMx -0.3 VDD + 0.3
Logic input voltages (SDI, SCLK, CSN, EN) VSDI, VSCLK, VCSN, VEN -0.3 VDD + 0.3
Voltage range and SDO VSDO -0.3 VDD + 0.3
Voltage range at SPx and SNx VSP, VSN -5.0 40
Differential input voltage range SPx - SNx VCSIDiff -8.0 8.0
Voltage range at VDRAIN VDRAIN -0.3 40
Voltage range at SL VSL -5.0 6.0
Voltage range at SHx VSH -5.0 48
Voltage Voltage range at GHx VGH -5.0 48 Vv
Voltage range at GLx VGL -5.0 20
Voltage difference between GLx and SL VGS_LS -0.3 16
Voltage difference between GHx and SHx VGS_HS -0.3 16
Voltage range at charge pump pins CP,
CPH1, CPH2 VCP -03 VM + 12
Voltage range at charge pump pins CPL1, VCPCx ~03 VM
CPL2
Logic supply voltage VDD -0.3 55
Voltage at SOx VSOx -0.3 VDD + 0.3
Shunt amplifier output pin SO1, SO2 0 5
Current Maximum, limit with external series resistor VDRAIN -2 2 mA
Gate pin source GHx, GLx 0 200
Gate pin sink GHx, GLx 0 200
Junction, T, -40 150
Temperature °C
Storage, Tsqg -55 150

Note: Stresses beyond those listed under Table 4 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 6. Exposure to absolute-maximum-rated conditions

for extended periods may affect device reliability.

5.2 €SD RATINGS

Table 5 lists the ESD ratings of the DR7808Q .
Table 5. ESD Ratings

PARAMETER | SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic Human-body model (HBM), per AEC Q100-002 TBD
Disch V (esp) Vv
Ischarge Charged-device model (CDM), per AEC Q100-011 TBD

© 2023 AnalogySemi Ltd. All Rights Reserved.
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 6 lists the recommended operating conditions for the DR7808Q .
Table 6. Recommended Operating Conditions

PARAMETER SYMBOL MIN MAX UNITS

Supply Voltage Range for Normal Operation 55 28 \%
Extended Supply Voltage Range 28 36 \%
Logic Supply Voltage 3 5.5

SPI Logic Input Voltage 0 VDD

Applied PWM Signal (IN1/IN2), IN1, IN2 f pwm) 25 kHz
Shunt Amplifier Output-Current Loading, SO lso 5 mA
Operating Ambient Temperature Ty -40 150 °C

5.4 THERMAL INFORMATION

Table 7 lists the thermal information for the DR7808Q .
Table 7. Thermal Information

PARAMETER SYMBOL TBD UNITS
Junction-to-Ambient Thermal Resistance Resa TBD °C/W
Junction-to-Board Thermal Resistance Reus TBD °C/W
Junction-to-Top Characterization Parameter Yot TBD °C/W
Junction-to-Board Characterization Parameter (UXTY TBD °C/W
Junction-to-Case (Top) Thermal Resistance ReJc ¢top) TBD °C/W
Junction-to-Case (Bottom) Thermal Resistance ReJc (ot TBD °C/W
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5.5 ELECTRICAL CHARACTERISTICS

5.5.1 SUPPLY

Table 8 lists the electrical characteristics (supply) of DR7808Q . VM = 6.0V to 18V if VSOVTH = 0, VM = 6.0V to
28V if VSOVTH = 1; Vpp = 3.0V to 6.5V, T, = -40°C to 150°C, all voltages with respect to ground, positive current
flowing into pin, unless otherwise specified.

Table 8. Electrical Characteristics (Supply)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
CURRENT CONSUMPTION, EN = LOW
| T, < 85°C, VM = 6 LA
Supply Quiescent Current (VM s 13.5V
+ VDRAIN) T, < 85°C, VM <
Isq2 25V TBD HA
Logic Supply Quiescent o
Current |DD_Q TJ < 85°C 0.5 HA
Total Quiescent Current Ioo.a + Isa ?;535 C, VM= 6.5 pA
EN Low Filter Time tosieep @@ )BD_PASS =0 Max. tccp + 3 MS
EN Low Filter Time fENLJ:u_T @ 2.5 MS
VM for LS1-4 Seh‘ing VSLEEP_SET 3.7 \"
CURRENT CONSUMPTION, EN = HIGH
8V < VM < 28V,
HBXMODE =
Is1 00B/11B, BD_PASS 19.7 mA
=0,
DRV_LPWR EN =0
8V < VM < 28V,
HBXMODE =
Is1 8o pass | OOB/11B, BD_PASS 0.33 mA
=1,
Supply (VM + VDRAIN) Current DRV_LPWR_EN =0
at Active Mode 8V < VM < 28V,
HBXxMODE =
Is2 00B/11B, BD_PASS 8.5 mA
=0,
DRV_LPWR_EN =1
8V < VM < 28V,
HBXMODE =
Is2 8o pass | 00B/11B, BD_PASS 0.32 mA
=1,
DRV_LPWR_EN =1
HBXxMODE =
00B/11B, BD_PASS
Iop1 -0, CSAT and 10.4 mA
Supply (VDD) Current at CSA2 off
Active Mode HBXxMODE =
00B/11B, BD_PASS
ooz | g CsAT and 74 mA
CSA2 on
VM WITH ACTIVE BRIDGE DRIVER, BD_PASS =0
UV Switch ON Voltage Vsuv oN VM increasing 5.5 \
UV Switch OFF Voltage Vsuv oFF VM decreasing 4.0 4.5 5.0 \
UV ON/OFF Hysteresis Vsviy | gV on = Vsuvorr 05
SSVOS{/V;H{C: é) FF Voltage Vsovorr1 | VM increasing 20.2 \
OV Switch ON Voltage .
VSOVTH = 0 Vsovont | VM decreasing 19.4 \

© 2023 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ss:/osv\’mc: ]O FF Voltage Vsovorz | VM increasing 30.2 v
OV Switch ON Voltage .

VSOVTH = 1 9 Vsovonz | VM decreasing 29

OV ON/OFF Hysteresis Vsovhy | Vsuvon = Vsuv oFr 1

VM Undervoltage Filter Time tvsov pr | D 10 s
VM Overvoltage Filter Time tvsov LT @ 10 s
CP Turn-Off Delay After VM o

Overvoltage Detection fo_cevsov 16 HS
Vbp

Vop Power-On-Reset Vbp PoR Vpp increasing 2.6 \
Vbp Power-Off-Reset Voporok | Vop decreasing 24 \
Vop Power-On-Reset Hysteresis | Voo porHy | Vob ror = Voo poiiR 0.2 \4

Note 1: Additional quiescent current if VM drops below Vsieep ser.

Note 2: Not subject to production test, specified by design.

Note 3: Max. cross-current protection time of the active half-bridges.
Note 4: Parameter independent of VSOVTH.

Note 5: Parameter independent of CCSO.
5.5.2 LOGIC INPUTS PWMyx, €N

Table 9 lists the electrical characteristics (logic inputs PWMx, EN) of DR7808Q . VM = 6.0V to 18V if VSOVTH =
0,VM = 6.0V to 28V if VSOVTH = 1; Vpp = 3.0V to 5.5V, T, = -40°C to 150°C, all voltages with respect to ground,

positive current flowing into pin, unless otherwise specified.
Table 9. Electrical Characteristics (Logic Inputs PWMXx, EN)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
EN High Voltage VENH 0.7 x Vop \"
EN Low Voltage VEnL 0.3 x Vbp \
EN Hysteresis VENHY M 0.12 x Vpp \"
EN Pull-Down Resistor Rep en 30 40 50 kQ
PWMx High Voltqge VpwMmH 0.7 x Vop \"
PWMx Low Voltage VewmL 0.3 x Vbp \
PWMx Hysteresis VpwMHY M 0.12 x Vpp \"
PWMx Pull-Down Resistor Rep_pwivix 30 40 50 kQ

Note: Not subject to production test, specified by design.

5.5.3 CHRRGE PUMP

Table 10 lists the electrical characteristics (charge pump) of DR7808Q . VM = 6.0V to 18V if VSOVTH = 0, VM =
6.0V to 28V if VSOVTH = 1; Vpp = 3.0V to 5.5V, T, = -40°C to 150°C, all voltages with respect to ground, positive
current flowing into pin, unless otherwise specified.

Table 10. Electrical Characteristics (Charge Pump)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Charge Pump Frequency fcp @ 250 kHz
VM =6V, Icp =
Output Voltage VCP VM. VM Vcpmin —6mA 8.7 \Y
Regulated Output Voltage v 8V < VM < 28V, 105 v
VCP VM. VM, CPSTGA =0 cP1 lcp = —12mA '
Regulated Output Voltage 18V < VM < 28V,
VCP VM. VM, CPSTGA = 1 Vers lcp = —=12mA 10.5 v
. 8V < VM < 28V
Turn-On Time, CPSTGA =0 fon_veri (25%)(1) @ @) @) 9 HS
8V < VM < 28V
Rise Time, CPSTGA =0 fmss_vcp] (25%-75%)<]) @® 46 HS

@
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. 18V < VM < 28V
Turn-On Time, CPSTGA =1 tfon_ver2 (25%)D @@ ® 8 ps
18V < VM < 28V
Rise Time, CPSTGA = 1 trise ver2 | (256%-75%)(D @A ®) 20 us
®)
Y CPUVTH =0, VCP 6 Vv
Charge Pump Undervoltage cPuvi falling
(Referred to VM) CPUVTH =1, VCP
Vepuvz falling 7.5 Vv
Automatic Switch Over Dual to
Single Stage Charge Pump Versops | CPSTGA =1 17 v
Automatic Switch Over Single _
to Dual Stage Charge Pump Versoso | CPSTGA =1 16.5 v
Charge Pump Switch Over v @) CPSTGA =1, 07 Vv
Hysteresis CPSOHY | Vepso ps — Vepso sp '
Charge Pump Undervoltage )
Filter Time fepuv 32 us
@@ @DVYM =
I 13.5V; CPSTGA = -12 A
Charge Pump Minimum croct 0 m
Output Current | DOEVM = 18V: - A
crocz | CPSTGA =1 B m

Note 1: Parameter dependent on the capacitance Ccp.
Note 2: Ccpc] = Ccpcz = 220nF, CCP = 470nF, lcp = OmA.

Note 3: Not subject to production test, specified by design.

Note 4: Dual stage charge pump.
Note 5: Single stage charge pump.

5.5.4 GATE DRIVER

Table 11 lists the electrical characteristics (gate driver) of DR7808Q .VM = 6.0V to 18V if VSOVTH = 0,VM = 6.0V
to 28V if VSOVTH = 1; Vpp = 3.0V 10 5.5V, T, = -40°C to 150°C,Vcp > VM + 8.5V, all voltages with respect to ground.
Positive current flowing into pin except for leix and lehx, unless otherwise specified.

Table 11. Electrical Characteristics (Gate Driver)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
COMPARATORS
SHx High Threshold Vsuu VM -2.5 VM - 2.0 \Y
SHx Low Threshold VshL Referred to GND 2 2.5 \Y
MOSFET DRIVER OUTPUT
. VM > 8V CLoqd =
High Level Output Voltage, '
VGHLHS 10nF, |Cp =-12mA 10.1 \%
GHx VM. SHx, CPSTGA =0 @
. VM > 8V CLoqd =
High Level Output Voltage, ’
VGHI_LS 10nF, lcp = -12mA 10.1 \"
GLx VM. SL, CPSTGA =0 @
. VM > 6V CLoqd =
High Level Output Voltage, ’
VGH2_HS 10nF, lcp = =6MA 8.2 \"
GLx VM. SL, CPSTGA =0 @
m
High Level Output Voltage, Vers s CLV';"_>]%2|\:/'|CP _ . v
| oaa = ) -
GHx VM. SHx, CPSTGA =0 —6mA @
High Level Output Voltage MVM > 18V,
GHx VM. SHx and GLx VM. SL, VGHa CLoqd = 10nF, lcp = 10.5 \"
CPSTGA =1 -12mA @
|cHG = OD, CLoad =
Charge Current Icheo 10nF, VCP-GHx > 1.0 mA
2V

© 2023 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Iche = 6D, Cload =
IcHes 10nF, VCP-GHXx > 9.0 mA
2V

Iche = 14D, Cioad
|CHG]4 = 10nF, VCP- 30.0 mA
GHx > 5V

Iche = 30D, Cioad
Charge Current Iche30 = 10nF, VCP- 96 mA
GHx > 5V

Ipche = 0D, Cioad
IocHeo = 10nF, GLx-SL > -1.0 mA
2V

Ipche = 6D, Cioad
Ioches = 10nF, GLx-SL > -9.4 mA

2V

Ioche = 14D, Cioad
locHe14 = 10nF, GLx-SL > -32.0 mA
5V

Ioche = 30D, Cioad
|DCHG30 = 10nF, GLx-SL > -95 mA
5V

Q) 5.7 kQ

Discharge Current

Passive Discharge Resistance R
Between GHx/GLx and GND GGND

Passive Discharge Resistance
Between GL1-4 and GND

GATE DRIVERS DYNAMIC PARAMETERS

Reenp 54 Q

PWM Synchronization Delay trwm synen | D 50 150 ns
trcheoo (TPCHG = 00B 125 ns
Pre-Charge Time trcHeo1 MTPCHG =01B 250 ns
trche10 MTPCHG = 10B 500 ns
trcre MTPCHG = 11B 1000 ns
topcHe00 (MTDPCHG = 00B 125 ns
Pre-Discharge Time topcHeo (M TDPCHG =01B 250 ns
torcreor (MTDPCHG = 10B 500 ns
tbpcHeo1 MTDPCHG = 11B 1000 ns

Note 1: Noft subject to production test, specified by design.
Note 2: ICHGx(4:0) = 11111B (100mA typ.)

5.5.5 PROTECTIONS AND DIAGNOSTICS

The specified drain-source monitoring thresholds, the overcurrent thresholds, and the electrical
characteristics related to the current sense amplifiers are valid for Vep > VM + 8V.

Table 12 lists the electrical characteristics (protections and diagnostics) of DR7808Q . VM = 6.0V to 18V if
VSOVTH = 0,VM = 6.0V to 28V if VSOVTH = 1; Vpp = 3.0V to 5.5V, T, = -40°C to 150°C, Vcpr > VM + 8V, all voltages
with respect to ground. Positive current flowing into pin, unless otherwise specified.

Table 12. Electrical Characteristics (Protections and Diagnostics)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP MAX | UNITS
WATCHDOG
Watchdog Period 1 TwoPerT (M WDPER = 0 50 ms
Watchdog Period 2 Twoper2 (M WDPER =1 200 ms
OFF-STATE OPEN LOAD DIAGNOSIS
Pull-Up Diagnosis Current IPuDiag M -500 HA
Pull-Down Diagnosis Current IPDDiag M 1000 A
Diagnostic Current Ratio Ibiag_ratio Ratio IPDDiag/IPUDiag 2

DRAIN SOURCE MONITORING THRESHOLD

Page 10 of 56 | www.analogysemi.com Confidential © 2023 AnalogySemi Ltd. All Rights Reserved.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
HBXVDSTH(2:0) = 000B,
VvbsMoNTHo reg_default 0.15 \%
HBxVDSTH(2:0) = 0018,
VVDSMONTH1 reg_default 0.20 \Y
HBxVDSTH(2:0) = 0108,
V 0.25 \'%
Drain-Source Monitoring YOSMONT2 | reg_default
Thresholds HBXVDSTH(2:0) = 011B,
VVDSMONTH3 reg_default 0.30 \Y
HBXVDSTH(2:0) = 1008,
VvDSMONTH4 reg_default 0.40 \%
HBXVDSTH(2:0) = 1018,
VvDsMONTH5 reg_default 0.50 \%
HBXVDSTH(2:0) = 1108,
VvbsMoNTHe reg_default 0.60 \%
HBxVDSTH(2:0) = 1118,
VvDSMONTH? reg_default 2.0 \Y
HBXVDSTH(2:0) = 000B,
VVDSMONIHO | 105 self define_enable 0.075 v
HBXVDSTH(2:0) = 000B,
VvosmoNTHI reg_self_define_enable 0.1 v
HBXVDSTH(2:0) = 000B,
brai Monitor Vvosmonti2 | 1o self define_enable 0.125 v
Trf;:hi?j;ce ontioring v HBXVDSTH(2:0) = 000B, 015 v
VDSMONTHS | rag_self_define_enable :
HBXVDSTH(2:0) = 000B,
Vvosmontia reg_self_define_enable 0.2 v
HBXVDSTH(2:0) = 000B,
VvosmonTHs reg_self_define_enable 025 v
HBXVDSTH(2:0) = 000B,
VvosmonHe reg_self_define_enable 03 v
v HBXVDSTH(2:0) = 000B, ] v
VDSMONTHZ | reg_self_define_enable
VVDSMONTH? HBxVDSTH(2:0) = 111B 2 \
DRAIN-SOURCE MONITORING BLANK TIME
tosmMoN_BLKo TBLANKXx(2:0) = 000B™M 625 ns
tosMoN_BLK1 TBLANKX[220] =001BM 1 Js
tosmMoN_BLK2 TBLANKX(2ZO] = 010BM 1.25 MS
o , tDsMoNiBLKa TBLANKX(2ZO] =011BM 1.5 MS
DS Monitoring Blank Time
d tosmMoN_BLK4 TBLANKXx(2:0) = 100B™M 2 Js
tosmMoN_BLKs TBLANKx(2:0) = 101 BM 3 s
tosmon_BLK6 TBLANKx(2:0) = 110B™M 4 Us
tDsMoNiBLK7 TBLANKX(2ZO] =111BM 16 MS
DRAIN-SOURCE MONITORING FILTER TIME
tosmoN_FiLTo TFVDS[] 10] = 00BM 0.5 MS
o . ' tbsMoN_FiLTI TFVDS(1:0) = 01BM 1 Us
DS Monitoring Filter Time
¢ fDSMQNJ:u_Tz TFVDS(] ZO) = 10BM 2 MS
tosmoN_FILT3 TFVDS[] 10] =11BM 3 HS
CROSS-CURRENT PROTECTION TIME
tHexccro THBXCCP(2:0) = 000BM 375 ns
tHexccp1 THBXCCP(2:0) = 001 BM 625 ns
Dead Time fhexccP2 THBXCCP[2:0) =010BM 1 HS
thexccps THBXCCP[2:0) =011BM 1.5 Ms
thexccpa THBXxCCP(2:0) = 100B™ 2 us
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
fHexcCPs THBXCCP[2:0] = 101BM 3 HSs
fHexccPs THBXCCP[2:0] = 110BM 4 HSs
tuexccp? THBXCCP(2:0) = 111BM 16 us

BRIDGE DRIVER PASSIVE MODE: BD_PASS = 1 AND ALL HBXMODE(1:0) = 00B OR 11B, OR EN = LOW OR Vpp < Vb ror
Passive VM Overvoltage Vsov pass OFF \I'-{AI\\/;‘,SIT&%%SE?OB 32.5 \
Passive VM Overvoltage m
Hysteresis Vsov pass HY 2.5 \'
PWM3 Open Drain
Resistance Rewwms_op 5.5 kQ
m = =
Passive Turn-On Time fon_BD_pass 5\/?35' N 18[\J/nF, VCap 4.5 us
. ) M Cap = 10nF, VCap
Passive Turn-Off Time fOFF_BD_PASS downto 1.5V, VM > 8V 0.7 MS
. VGLx - VSL, x = 1 {0 4,
Passive LS Gate Voltage VGLx_BRAKE VM > 8V 7 \
Passive Turn-On Blank Time taLk BD_PASS M 6 Us
PWM1 High Voltage, Bridge
Driver Passive VewmiH_gD_pass 13 v
Passive VDS Filter Time tosmon_FiLT_D_pass | (1 1 Us
Passive Drain-Source
Monitoring Thresholds Vvoswon_eo_pass | PASS_VDS = 1B 0.37 v
CURRENT SENSE AMPLIFIER
Operating Common Mode
Input Voltage Range
Referred to GND (CSIPx - Vew -4 28 v
GND) or (CSINx - GND)
DC, Vem = -4V to
40V, M Vesipx = Vesing
CSAG = (0, 0Y/(01)/ 130 dB
Common Mode Rejection CMRR (10)/1
DC to 50kHZ, VCM =
-4V ... 40V, Vcgpx = TBD dB
Vesing CSAG = (0, 0)
Settling Time to 98% tser M 1500 ns
Settling Time to 98% After M After gain change
Gain Change fser_can from CSN rising edge 1300 ns
Input Offset Voltage Vos 0.3 mV
GoirFi0 CSAG = (0, 0) 10 VIV
Current Sense Amplifier DC Gpirr20 CSAG =(0, 1) 20 V/V
Gain (Uncalibrated) GoiFra0 CSAG =(1,0) 40 V/V
Goirrso CSAG =(1,1) 80 VIV
o M Gain drift after o
Gain Drift GDRIFT calibration -0.15 0.5 %
CSOx Single Ended Output
Voltage Range (Linear Vesox M 0.5 Voo - 0.5 \%
Range)
Reference Voltage for Vierumgr | CSDX = 0, Vs = V. 15 | vDD/5 0.01 v
Unidirectional CSAx REF Unidir = U, VCSIPx = VCSINx . .
Egﬁ;i?izi ;/Iogg Exe for VREF Bidir CSDx = 1, Vcsipx = Vesing -1% VDD /2 0.01 \
OVERCURRENT DETECTION
OCXFILT = 00B 6 us
OCXFILT =01B 10 Ms
(@) t Filter Ti t
vercurrent Filter Time FOC OCKFILT = 108 50 s
OCXFILT = 11BMO @ 100 Ms
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CSDx = 0, OCTH(1:0) =
Vocm1 unar | 00B. Refer to VREF +3 x ]\GDD / Vv
OC Threshold (CSIP-CSIN), Unidir.
Unidirectional CSDx = 0, OCTH(1:0) =
Voctzunar | O1B. Refer to VREF +4x VDD / v
o 10
Unidir.
CSDx = 0, OCTH(1:0) =
Voctsunar | 10B. Refer to VREF 5 x ]\GDD / v
OC Threshold (CSIP-CSIN), Unidir.
Unidirectional CSDx = 0, OCTH(1:0) =
Voctaunar | 11B. Refer to VREF +6x VDD / v
o 10
Unidir.
High OC Threshold (CSIP- Veors OCOSSXR:f]e’r%C\BgI[EL:O] = +2 x VDD v
CSIN), Bidirectional OCTHI BidirH o /20
Unidir.
CSDx = 1, OCTH(1:0) =
Vocmzeiam | 01B. Refer to VREF +4x VDD / Vv
- 20
Unidir.
High OC Threshold (CSIP- Ve © ?:EXR;L}(T)OC\E:I[EL:O] = +5 x VDD v
CSIN), Bidirectional ©OCTH3 BidirH o /20
Unidir.
CSDx = 1, OCTH(1:0) =
Voctasam | 11B. Refer to VREF +6 x VDD Vv
- /20
Unidir.
CSDx = 1, OCTH(1:0) =
VOCTH1 BidirL 00B. Refer to VREF —2x VDD / \"
- 20
Unidir.
CSDx = 1, OCTH(1:0) =
Voctzsar. | 01B. Refer to VREF -4 "2\6DD / Vv
Low OC Threshold (CSIP- Unidir.
CSIN), Bidirectional CSDx = 1, OCTH(1:0) =
Vocssar. | 10B. Refer to VREF —5x VDD / v
o 20
Unidir.
CSDx = 1, OCTH(1:0) =
Voctmasar. | 11B. Refer to VREF -6 "2V DD/ Y%
o 0
Unidir.
THERMAL WARNING AND SHUTDOWN
Thermal Warning Junction Tw 120 140 160 oC
Temperature
Thermal Shutdown Junction Teo 160 180 200 oC
Temperature
Thermal Shutdown Hysteresis Tinvs 10 °C
Ratio of Tjs[) fo Tjw Tjs[) / Tjw 1.2
Thermal Warning Filter Time tw_FiLr 7 10 13 ps
Thermal Shutdown Filter Time tiso_FiLr 7 10 13 Ms

Note 1: Not subject to production test, specified by design.
Note 2: troc refers to the output of the current sense amplifier. The CSO settling time (2ps max, tser) and the
analog propagation delay (< Tus) are not taken into account by the overcurrent filter time.

© 2023 AnalogySemi Ltd. All Rights Reserved.

Confidential

www.analogysemi.com | Page 13 of 56



DR7808G
MR 8 FEE ReikIKE=s

5.5.6 SPI INTERFACE

Table 13 lists the electrical characteristics (SPI interface) of DR7808Q . VM = 6.0V to 18V if VSOVTH = 0, VM =
6.0V to 28V if VSOVTH = 1; Vpp = 3.0V to 5.5V, T, = -40°C to 150°C, all voltages with respect to ground. Positive
current flowing into pin, unless otherwise specified.

Table 13. Electrical Characteristics (SPI Interface)

PARAMETER SYMBOL MIN NOM MAX UNITS

Minimum SPI Clock Period tcue 100 ns
Clock High Time t(cikh) 40 ns
Clock Low Time few 40 ns
SDI Input Data Setup Time t(su_sory 20 ns
SDI Input Data Hold Time t(Hp_spiy 30 ns
SDO OUprT Hold Time T(HD_SDO) 50 ns
CSN Setup Time t(SU_CSN) 50 ns
CSN Hold Time t(HD_CSN) 50 ns
CSN Minimum High Time Before SCS Active Low tehi_csny 400 ns
SPI Read After Power On tespi_rReADY) 10 ms
?/I(D](")dOutput Data Delay Time, CLK High to SDO taspo) 50 ns
SCS Access Time, CSN Low to SDO Out of High

Impedance fa 100 ns
Icr:::;lel?jlzc:\?:l: Time, CSN High to SDO High b 50 ns

Note 1: Not subject to production test, specified by design.
Note 2: Delay required between EN rising edge and the moment when the device can accept SPI
commands.
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6. TYPICAL CHARACTERISTICS

TBD
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7. ¥ 5P

7.1 Hifix

DR7808Q 2—FZBESREF IS, EME/\ ¥4, HEZALIKE 16 4MMEB NMOSFET, DR7808Q 1EHEF
FERBNIRES, BENAEIESERNEEES, FiiEE.

DR7808Q 7% 24 {3 SPI, eILASEINS HINEEECE, IKSIENZH, EEaTLUSHEIFAS, SPIERURSSZE8 v LASSH G
WERREBEiSIE. BAEREE. BEZEFTRXMNMEFZRT. B MRIRENSS ISR FEIMNGE MOSFET Btk-IRIREBIE
ARG H P 5L

&Y SPI,DR7808Q iXTJLAEITL PWM1/2/3 =N 10 HH TGRS, 1Z284- A QFN-48 %5, T A H AR,
At RIFAIIEBEH R AR E R/ D FrEEY PCB =E),

7.2 JEEHEIRIEE]

—_ T o~ g
= o = o a a
> O o (8] (&) O
s )
Temp. Warning
_| — and Shutdown
Charge Pump | VS VCP _GSINT K3 VDRAIN
| L S i
UV & OV E — GHI1
4 Detection VDS Monitoring
HSD Opt Mode, — SH1
E — GLI1
—l = GH2
N — SH2
—
Internal Suppl
VDD Pply — GL2
v — GH3
Contfrol Logic ?
— SH3
sDI &*
SDO 24-bit SPI — e
SCLK
SN % [ GH4
[— SH4
PWMI1
PWM2 Mz\zng — e
PWM3 — GH5
EN
MOSFET Sy = sH5
Contfrol &.
— GL5
— GH6
Watchdog — SH6
— GL6
GH7
Diagnostic %’ =
— SH7
Protections — ©v7
— GH8
— SH8
CS Gain Config. | — GL8
Prog. Gain — 1~ sSL
K< SP1
SO1 CSA1
K< SN1
Prog. Gain
K< SP2
sO2 CSA2
K SN2
- - ~
GND

Figure 2. Functional Block Diagram
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7.3 EBjR{1E
DR7808Q BZEFE;E, Vs Vop. Voo FELEFFEEE 10 FIRERRNZIEREIEME, HeJLisziF 3.3V 8& 5.0V BB,
Vs NEETTERMEE, BJUASCH MOSFET BFOMtRIRENIEHI, Vs —iR @it it RiEE IR B REERS EEt Lk,

Vs #1 Voo MAIRAYRRIR, 1R VsinrBim Voo K2, NAEEEESIUEERE. ke, 7E Vs26EH, R
E Voo g, TENECEEEENES, T LHEINF/SHE, DR7808Q XMERIRRBTEZD. BINEIRRITHERE
I pin BIFHEIENN 0. 1uF NG R IEEEFBREEA.,

7.4 RESET 179

fih’% POR(Power On ResehAYSE{4+HEIE:
Voo RES(:

ANER Voo < VoproR, iIHEPS KA, WEBEEFHEILNTRAIRE. —B Voo >Vopror, WEREIFIESIIESEMI, NPOR
(negated power-on reset, global status byte)U=#E179 0 SIREE(L,

EN SI518:

WN5R EN 5 |fI#EHIE, SRS ESESHERM, FRCHENERE (sleep mode), IHATUNRSGHEFHANIE
BiE, (Normal Mode, EZE EN 95,3548 tser se H Voo > Vooror) , NPOR (negated power-on reset, global status
byte)IS#HER N 0 RIREENL.

24 GENSTAT 5= RS, NPOR A#HE 1.
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7.5 T{EtEX

Sleep Mode EN = High
EN = Low — §
Low current T
consumption ™
Gate Drivers OFF
EN = Low ‘y‘: EN<=Llow ———
‘| - — L
-~ #  Watchdog continuously
| /Vatchdog Error / retriggered
'\I /’

/
/

ail Safe Mode
EN = High

FS=1
External MOSFETs

are turned OFF

1. GENSTAT register is cleared
2. WDTRIG bit setto 1
3. WDTRIG hit set to 0 within the watchdog period

Fig TARIRESA
EER, DIRRSHIERE Vs, VDD HEBIEERIIENR.

7.5.1 Normal &3

DR7808Q AN Normal =479 B EN FEFFLE SPI setup YA tser spi. £ normal 182U, SNSREERHEEIEE,
R IKaIER = ERE, FETLIEY SPI #HTEREES]. A THRFE normal iRUT, B PR IERIbEE.

7.5.2 Sleep 153{

DR7808Q #A Sleep #&I{&A4/9: &1 EN FHE#54L tosieer  (Max tCCP of active half-bridges + 3us)., iZERIEES
THMEB MOS B B IERTIEI KRR, 7E Sleep #&xt,, PIER LDO FIZPERIREPSH XA, SPI HFRSWEES(.

et/ GHx/GLx #1 GND Z[B1E— NIEREEFE Reeno, HAERALEIMEE MOSFETs UMK THIER.

Note:#lI5R EN IRE /(KB FAUFEERT ARG T (IENL_FILT, &< 8us), B EN BRIRENSHET, NSFHFASHNE
R0, FEStAREM. ZEN AERER, FHiREREHSERNREENNE.

7.5.3 Fail Safe =53

NREHIME VR (B2% 7.10 F) , S[MPSHANEERZ &, 1RE FS N (522 BINEFT) , FFEINB MOSFET
EEMHIRAECE tHBXCCP HEIEBISEHSHFB IR ENMNE. AR HIRNRE N passive 1R\ (passive IEBIEE
WRGE, %6 6.4, FTAYMNEB MOSFET #3iilr, FEBARBIEM). BREIEREN, MCU BIHITIATFS 2):

1.;5B% GENSTAT Z57788;

2.7£ watchdog BN, X3 WDTRIG(GENCTRLI)E 1;

3.7£ watchdog AR, X WDTRIG(GENCTRL1)E 0 ();
(1) # failsofe HLHAIE], EBIRHISHA.

EHELZeEXT, BHISEERRE NEEAE, WDTRIG, PASS_ VDS, PASS_MOD. CSA1L. CSA2L[&4h, 7ELtiE
AT, HAIEDS (WDTRIG ifrIh) siEkRm< (GENSTAT R4l ERSHERHHIRE SPIE U (2BIREFH).

TESIREZ 2R TS GENSTAT f5iBkRan S A EEIRRSH F R SR USRS,
ERHFFIFFIAZR], AILEEN MEBUEFIFRSS 7R, MASIRE SPIE (i,
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7.6 R

R EBFTR A=A MOSFET f2tHitkikznss. ©HZEE CPCIN #1 CPC1P, CPC2N ] CPC2P, VM %1 CP Zj&]
EE= MR AR,

o— Single/dual stage
charge pump

A i I

e 1

Precharge
Logic

Figure 3. Bridge Control
gNER CPSTGA=1(GENCTRL2), i&HEBEmIReSA%KaNKERR:
® Y15 VM > VCPSO DS: DR7808Q MK FETRIZR IR FETAIER.
® Y15 VM < VCPSO SD: DR7808Q M ERLRFETRIZRIHREINNKFETaIZR.
BIREBARANEITIET VM 5|HIRERRIEE.

7.6.1 BERITZRF]

AL ER ARRAEEI ORI EARST. £ EMC UiKEAE, sTLURIEIEER NSRS HiR T s ikiz AR,
EHISAERM GENCTRL] FaYizHl{z FMODE i &

® FMODE = 0: FTSRiEH.

® FMODE = 1: 4= = 15.6 kHz (BRINIR D).

1.7 Fi=i=Hl

7.7.1 SP13iE[

DR7808Q EAMHN, SziFEizll 24 MIERITIMRIZEO(SPHMTIES, T LUBIY SPI Xt it TEC B IEH, FHER
RESS1FEELASTINIS I,

ZEO8E:

o ZUEMIASIMI(SDY, ATIEEIEEMEINTL;

o HUEHHHSI|HI(SDO), ATFMMIESIEREEGE;

o FITHIERSIMI(SCLK), FAFEUEmAFImLATH.

o HiES|H(CSN)S s ZAESTEO.

SPI ik CSN B RB&AFFHS. 7E CSN BUTBEEERE], SCLK 4R AKEETE (AEhtkit CPOL=0), SDI i EIRIEHRETE
SCLK B9 FREEFBA, 81T SDO {EiaigiEsE SCLK N EFHARY (FF$4E(I CPHA=1),

HHERET, REEMML (MSB, {iI23) HiBAN/BH. SAMBRGSE CSN B EFHAHIT. SPINYSZERRI ML
e TSP Z T =
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7.7.2 sPl Szt

7.7.2.1 FRAME

SPI IEfSH 24 {7inZERk

«SDI B—MtbliE=, HE AWM EEFD.

SDO e BERITGHNERNEF T, [FIRE MR T

CSN high to low: SDO is enabled . Status information transferred to output shift register

CSN —|
>

I ‘ f time

I CSN low to high: data from shift register is transferred to output functions

SCLK :

I ---------------- tin:e

| MSB | | Actual data LSB New data
sol |

time
SDI: will accept data on the falling edge of SCLK signal I
MSB Actual status LSB | New status

SDO

SDO will change state on the rising edge of SCLK signal

EER: M T5H9 MSB MRIRE R "1,
o FTHIEE (SEWTE):
o HiREFE (A(40)
o R{ERAE:
o XJFiEHISERS:
m RiE OPfI1)= 0O
mSEFISEA: OP L = 1
o WFREHEFRR:
m RiE: OPfz= 0
B EEBGHERR: OP iz = 'V
BEIR, WFERIM, SEIFHSM(LABNMRIRERS "1 .

SDI |MsB Address Byte Data High Byte Data Low Byte LSB

23 22 21 20 19 18 17 1€ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1 _1| A |As|A2|A1]A0|oP||Dis[D14(D13]|D12|D11|D10| D9 | D8 || D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Response corresponding to the incoming address byte
( * )
SDO |vsB Global Status Byte Response High Byte Response Low Byte LSB|
23 | 22| 21| 20 | 19| 18| 17 | 16 1514 | 13|12 11 ] 10| o 8 7le|ls|a|ls]2)1]o

0 FS TE |NPOR|SUPE|VDSE| OC |SPIE||R15| R14 | R13|R12| R11|R10| R9 | R8 R7|R6 | R5| R4 | R3| R2 | R1 | RO

Time

MSB is sent first in SPI message

7.7.2.2 IN-FRAME RESPONSE

SPI i B2 IAMmAL . SHFETFRRAIRZSHRE— SPI Ay SDO i, IIhRERT iR/ MEEYEHIBoRS S 17 AIE)AY SPI
RgtE. B EERTR, SDO aILAESLAH Global Status Byte FHHftN SDI X4 Rz 257 ettt A9EHE.
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7.7.3 Global €rror Flag (GEF)

Global Error Flag (GEF)7£ CSN R GHIE— SCLK _EFHaZ ARy SDO LikeE. MNREGNEIMIEREREIREFRE L
FS(U(POR), MIiRE GEF, RILLEFTFE SPI RSk AT TIRIEIREFIZUT.

FIXIULERIAR, FEATIRITRR, BB,

CSN
| | time
0 | |
SCLK I 1
1 1 »
I 1 g
| | time
soi O ! |
| | time
I |
High Imped L/ U High Imped
SDo e ——— Global Error Flag LI S
AN /)
1
|

7.7.4 Global status byte

gggrﬁm8¢SCLK FENBHEFIREFT (Global Status Byte), 1ZZFesiRiit 7R INSAIEAF e LR ST
SIS =

o HIE(RIF (FS ).,

BESEIR (TEAI): HES (W) fIRZERGZIESRESGXA (TSD),

B FEBEfI (NPOR fi7),

ERIREEIR (SUPE fiI): VM REXET(VSUV). VM ZBRNIBERESITEXET (VSOV)FIEBETRIE(CPUV),
VDS 5548 (VDSE fi7) : DSOV ST [ ariBERAS.

27 (OCiz): OC1#1OC2 R (GENSTAT FH17as) ZERNBIEHAS.

® SPIMYEEIR (SPIE fi7).

B 2RERFERLRBIREETH0 TDREGX E—(ANBIESNES:

GEF=(FS) & (TE) & (NOT(NPOR)) & (SUPE) & (VDSE) & (OC) & (SPIE) & (NOT(TDREGxX) AND (PWMx_EN
=1) 5 (3F (MSKTDREG))), x=1...3,

TRER T IMTELBREF IS RIAS PR S
Table 26 Failure reported in the global status byte and global error flag

Type of Error Failure reported in the Global Global Error Flag
Status Byte
Fail safe FS=1 1
Thermal error TE=1 1
Power ON reset NPOR =0 1
Supply error SUPE = 1 1
Drain source voltage monitoring VDSE = 1 1
Overcurrent OoC=1 1
SPI protocol error SPIE=1 1
TDREGX, x = 1 ... 31) (see GENSTAT) - 1 if MSKTDREG = 02)
0 if MSKTDREG = 12)
No error and no power ON reset SPIE=0 0
OoC=0
VDSE =0
SUPE= 0
NPOR =1
TE=0
FS=0
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| TDREGx = 0, | |
1) See status register GENSTAT.

2) See control register GENCTRL2.

iT: NPORRIEUAME (ERENSE) 790, Eit GEFRIZVAMEN 1. EHERERNT, EHSEFRMAEAEIME,
WDTRIG fifR5h. EfEZEtEl FAUEASILR (WDTRIG (ZBR5h) ERiSHES, FA SPIE (HSHENL

7.7.5 SPI €rror Detection

SPI A2 BIREET(SPIE)FEE—MEIRInSG, LUISEBIRFEIE M. WRELTEMEREENE SPI &R, T
T SPI@B{=i&E SPIE if, SPIE M{ELA HEREM BN :

» CSN Jo{REEAIHEIKIZEIRY SCLK BYshAkiME (IMMEIR) -

" FHE
B E/NF24

BRI 24 BAR 8 BIfEE
v EEISE AR AR SPI S (HMMUEIR).
v RMZIRERIEER . MARHME S NEET
v £ CSN LFHAEL FREIRHRE (HhlER).
v RN F T EARSNEIRE—MEIFTS (UEIR).

v R MiIEHSRASRINFAES —IMEIEFT, BEIRR—MEIFT (AR MItF T ZEAER) . £
XFER T, SDO {57 SPI MASRIRIOMIKEN ‘0 1), LABHLEEMREHITEIRIGS (ER).

+ HBHEOXTF (IRE5 ID Fi7ss, (migtbit= OX1F) RUBRRAS.
v ERFFRSELA S ENER PWM BB,
v iR eRN MEEEREEE NSRS S, BEARTRERFS.

i EGEMREIZEIZ A PWM EERIHFRY SPI tp SI5HBEE. EHRLERAT, IRTEAN WDTRIG Z5F, Fegiaiz
HEFR. THENZE TG SIRE SPIE (i,

1ETRRY SPI @1
1 CSN FI&iAZ AT SCLK WFRIFHEEFE /D tBEF, 7£ CSN TG Z ISRIFHEEF tlead,
*SCLK JIfE CSN _EFHBZBIAERFEHRFR/IVER, £ CSN _EFHE22 /579 1BEH,
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Case1: Correct SCLK signal
Correct incoming clock signal Correct clock during CSN rising edge
Y X
CSN
timre
teer | tlead tiag teen
K %
thE-——- [HRAREA
time
Case 2: Erroneous incoming clock signal
CSN
| time
kCLK is High with CSN falling edge
Iﬁﬂﬁﬁﬂ —————— HEEEE
NN SR >
time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge ! time
[t ————-: RARARARIRARaELl
Ly 000 0 0 @ 9@ @ @ Sl uldildlld || >
! time

Figure45 Clock polarity error

SPIE (IS HEUR THERIRA:

¢ EEERXT:
B NR—NEREDEES T, WREEHIESL Sk HBVOUT_PWMERR,
B XJF SPIE REAEMER, FI=HISSSMAIXIERERY SPI i,

¢ ISR SPIE BIRBAMIELRSE, NHFMMESHANERER.
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8. REGISTER MAPS
8.1 CONTROL REGISTERS

Table 14. Register Overview

REGISTER SHORT NAME REGISTER LONG NAME OFFSET ADDRESS RESET VALUE
GENCITRLI1 General control register 1 0x00 and REG_BANK =0or 1 0x0026
GENCTRL2 General control register 2 0x01 and REG_BANK =0or 1 0x4180

VDSI Drain-source monitoring HB1-4 0x02 and REG_BANK =0or 1 0x0249
VDS2 Drain-source monitoring HB5-8 0x03 and REG_BANK =0or 1 0x0249
CCP_BLK] Cross current protection and blank | g,44 4nq REG BANK = 0 or 1 0x0000
times sefting 1
CCP.BLK2_ACT | Sfoss current protection and blank |45 4 REG_BANK = 0 0x4924
- - times setting for active MOSFETs (1) B
Cross current protection and blank _

CCP_BLK2_FW fimes sefting for FW MOSFETs () 0x05 and REG_BANK = 1 0x4924
HBMODE Half-bridge mode 0x06 and REG_BANK =0or 1 0x0000
PWMSET Setting of PWM channels 0x07 and REG_BANK =0or 1 0x6C60
TPRECHG PWM pre-charge and pre- 0x08 and REG_BANK = 0 or 1 0x0000

discharge time
HBIDIAG Halbridge diagnostic current | .49 ong REG_BANK = 0 or 1 0xC000
control
ST_ICHG Charge current for stafic haif- OXOA and REG_BANK = 0 0x0044
bridges
PWM_PCHG_INIT Precharge current initialization 0x0A and REG_BANK = 1 0x18C6
Charge current for half-bridges in _
PWM_ICHG_ACT PWM (active MOSFETs) 0x0B and REG_BANK =0 0x18C6
Charge current for half-bridges in _
PWM_ICHG_FW PWM (FW MOSFETs) 0x0B and REG_BANK =1 0x18C6
Discharge current of active _
PWM_IDCHG_ACT MOSEETs in PWM operation 0x0C and REG_BANK = 0 Ox1CE7
PWM_PDCHG_INIT Predischarge current initialization 0x0C and REG_BANK = 1 0x318C
Max. pre-charge / pre-discharge
PWM_ICHGMAX_CCP_ | currents for half-bridges in PWM®, .
BLK3_ACT tccr and faiank setting for active 0x0D and REG_BANK =0 0x4900
MOSFETS
Max. pre-charge / pre-discharge
PWM_ICHGMAX_CCP_ | currents for half-bridges in PWM®, _
BLK3_FW tocp and taank sefting for FW 0x0D and REG_BANK =1 0x4900
MOSFETS TDON_OFF3
TDON_OFF1 Turn-on and tumn-off delays for | 4, 4e g REG_BANK = 0 or 1 OXOAOA
PWM channell
TDON_OFF2 Turn-on and turn-off delays for | 4, 5¢ ng REG_BANK = 0 or 1 OXOAOA
PWM channel2
TDON_OFF3 Turn-on and turn-off delays for | 4,14 4nq REG_BANK = 0 or 1 OXOAOA
PWM channel3
Half bridges drv low power mode
DRV_LPWR_EN enable and high hardoff current 0x1C and REG_BANK =0or 1 0x0200
enable
Half bridges OC and SH
CSA_OC_SH configuration for Current sense | o1y 04 REG_BANK = 0 or 1 0x0000
amplifier 1 and Current sense
amplifier 2
MISC Miscellaneous functions OX1E and REG_BANK = 0 or 1 0x0000
configuration
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Note: ICHGMAX is also the current applied to the Active MOSFET during post-discharge.
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8.2 GENERAL CONTROL REGISTERS AND PROTECTION SETTINGS

8.2.1 GENERNAL CONTROL REGISTER 1
General Control Register 1 (0 0000B) Reset Value: 0000 0000 0010 0110B
Table 15. General Control Register 1

BIT FIELD TYPE DESCRIPTION
Direction of the current sense amplifier 2
15 CSD2 R/W 0B: The current sense is unidirectional (default).
1B: The current sense is bidirectional.
Gain of the current sense amplifier 2
00B: 10V/V default
14:13 CSAG2 R/W 01B: 20V/V
10B: 40V/V
11B: 80V/V
Direction of the current sense amplifier 1
12 CSD1 R/W 0B: The current sense is unidirectional (default).
1B: The current sense is bidirectional.
Gain of the current sense amplifier 1
00B: 10V/V (default)
11:10 CSAG1 R/W 01B: 20V/V
10B: 40V/V
11B: 80V/V
Register banking
0B (default): Refer to CCP_BLK2_ACT, PWM_ICHGMAX_CCP_BLK3_ACT,
9 REG_BANK R/W PWM_ICHG_ACT, ST_ICHG, and PWM_IDCHG_ACT.
1B: Refer to CCP_BLK2_FW, PWM_ICHGMAX_CCP_BLK3_FW,
PWM_ICHG_FW, PWM_PDCHG_INIT, and PWM_PCHG_INIT
VM overvoltage threshold
8 VSOVTH R/W 0B: VSOV OFF = VSOV OFF1 (min. 19V, default)
1B: VSOV OFF = VSOV OFF2 (min. 29V)
Unlock bit to disable the watchdog
7 UNLOCK R/W 0B: WDDIS cannot be reset (default).
1B: WDDIS (GENCTRL2) can be reset in the following SPI frame.
6 Reserved R Reserved. Always read as ‘0’
Frequency modulation
5 FMODE R/W 0B: No modulation
1B: Modulation frequency 15.6 kHz (default)
4 Reserved R Reserved. Always read as ‘0’
Adaptation of the pre-charge and pre-discharge current
3 IPCHGADT R/W 0B: 1 current step (default)
1B: 2 current steps
Overcurrent shutdown enable
2 OCEN R/W 0B: Disable
1B: Enabled (default)
Watchdog period
1 WDPER R/W 0B: 50ms
1B: 200ms (default)
Watchdog trigger bit
0 WDTRIG R/W This bit must be inverted within a watchdog period. After power-on reset,
the default value is 0.
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8.2.2 GENERNAL CONTROL REGISTER 2

GENCTRL2 General Control Register 2 (0 0001B: ) Reset Value: 0100 0001 1000 0000B:
Table 16. General Control Register 2

BIT FIELD TYPE DESCRIPTION

Postcharge disable bit
15 POCHGDIS R/W 0B: The postcharge phase is enabled during PWM (default).
1B: The postcharge phase is disabled during PWM.

Bridge driver passive mode
14 BD_PASS R/W 0B: Bridge driver is in active mode.
1B: Bridge driver is in passive mode (Default).

Filter for adaptive gate control

Refer to adaptive control of pre-charge current and adaptive control of
13 AGCFILT R/W pre-discharge current.

0B: No filter applied (default)

1B: Filter applied

Adaptive gate control

00B: Adaptive gate control disabled, pre-charge and pre-discharge
disabled (default)

01B: Adaptive gate control disabled, pre-charge disabled. Pre-
discharge is enabled with IPREDCHG = IPDCHGINIT (refer to

12:11 AGC R/W PWM_PCHG_INIT.)

10B: Adaptive gate control enabled, and IPRECHG and IPREDCHG self-
adapted

11B: Reserved.

Adaptive gate control enabled, and IPRECHG and IPREDCHG are self
adapted

Gate driver hold current IHOLD

0B (default): Charge: ICHGS8 (12.6mA typ.), discharge IDCHGS8 (14.2mA
typ.)

1B: Charge: ICHG12 (23.9mA typ.), discharge: IDCHG12 (26.0mA typ.)

10 IHOLD R/W

Watchdog disable bit

0B: The watchdog is enabled (default).

9 WDDIS R/W 1B: The watchdog is disabled if the previous SPI frame has set the
UNLOCK bit (GENCTRLT). Once the watchdog is disabled, it is directly re-
enabled by resetting WDDIS.

Masking of the turn-on/-off delay error in the Global Error Flag (GEF)
8 MSKTDREG R/W OB: Turn-on/-off delay error is reported in the GEF.
1B: Turn-on/-off delay error is masked in the GEF (default).

Charge pump undervoltage detection threshold
7 CPUVTH R/W 0B: VCPUV (referred to VM) = 6.0V typ.
1B: VCPUV (referred to VM)= 7.5V typ. (default)

Automatic switch-over between dual and single charge pump stage
6 CPSTGA R/W 0B: Automatic switch-over deactivated (default)
1B: Automatic switch-over activated

Filter time of drain-source voltage monitoring
00B: 0.5us (default)

54 TFVDS R/W O1B: Tps

10B: 2us

11B: 3ps

Overcurrent detection threshold of SO2 with CSD2 =0

00B: VSO2 > VDD / 2 (default)

01B: VSO2>VDD /2 +VDD /10

10B: VSO2>VDD /2 +2xVDD/ 10

3:2 OCTH2 R/W 11B: VSO2>VDD /2 +3xVDD/ 10

Overcurrent detection threshold of SO2 with CSD2 = 1

00B: VSO2>VDD /2 +2xVDD /200rVSO2<VDD /2-2xVDD /20
(default)

01B: VSO2 >VDD / 2+ 4xVDD /20 0rVSO2<VDD /2 -4xVDD / 20
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BIT

FIELD

TYPE

DESCRIPTION

10B: VSO2 > VDD / 2+ 5x VDD / 20 or VSO2 < VDD /2 - 5 x VDD / 20
11B: VSO2 > VDD / 2+ 6 x VDD / 20 or VSO2 < VDD / 2 - 6 x VDD / 20

1.0

OCTH1

R/W

Overcurrent detection threshold of SO1 with CSD1 =0

00B: VSO1 > VDD / 2 (default)

01B: VSO1>VvDD /2 +VDD / 10

10B: VSO1>VDD /2 +2xVDD /10

11B: VSO1 >VDD /2 +3x VDD / 10

Overcurrent detection threshold of SO1 with CSD1 =1

00B: VSO1>VDD / 2+2x VDD /20 or VCSOx < VDD / 2-2 x VDD / 20
(default)

01B: VSO1 > VDD / 2+ 4x VDD / 20 or VCSOx < VDD /2 -4 x VDD / 20
10B: VSO1 >VDD / 2+ 5x VDD / 20 or VCSOx < VDD /2 -5x VDD / 20
11B: VSO1 > VDD / 2+ 6x VDD / 20 or VCSOx < VDD / 2 - 6 x VDD / 20

8.2.3 DRAIN-SOURCE MONITORING HB1-4
VDS1 Drain-source monitoring threshold HB1-4 (0 0010s: )Reset Value:0000 0010 0100 1001B:
Table 17. Drain-Source Monitoring Threshold HB1-4

BIT

FIELD

TYPE

DESCRIPTION

15

HB4D

R/W

Reserved

14

HB3D

R/W

Reserved

13

HB2D

R/W

Reserved

12

HB1D

R/W

Reserved

11:9

HB4VDSTH

R/W

HB4 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B: 2.0V

8:6

HB3VDSTH

R/W

HB3 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B: 2.0V

5:3

HB2VDSTH

R/W

HB2 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B: 2.0V

2:0

HB1VDSTH

R/W

HB1 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

011B: 0.30V

100B: 0.40V
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101B: 0.50V
110B: 0.60V
111B: 2.0V

8.2.4 DRAIN-SOURCE MONITORING HB5-8
VDS2 Drain-source monitoring threshold HB5-8 (0 0011B: ) Reset Value: 0000 0010 0100 1001B:

Table 18. Drain-Source Monitoring Threshold HB5-8

BIT FIELD TYPE DESCRIPTION
15 HB8D R/W Reserved

14 HB7D R/W Reserved

13 HB6D R/W Reserved

12 HB5D R/W Reserved

HB8 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

11:9 HB8VDSTH R/W 011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B; 2.0V

HB7 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

8:6 HB7VDSTH R/W 011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B: 2.0V

HBé6 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

5:3 HB6VDSTH R/W 011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B: 2.0V

HB5 drain-source overvoltage threshold
000B: 0.15V

001B: 0.20V (default)

010B: 0.25V

2.0 HB5VDSTH R/W 011B: 0.30V

100B: 0.40V

101B: 0.50V

110B: 0.60V

111B: 2.0V
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8.2.5 CROSS CURRENT PROTECTION AND BLANK TIMES SETTING 1
CCP_BLK1 CCP and Blank times setting 1 (0 0100B: )Reset Value: 0000 0000 0000 0000B:
Table 19. CCP and Blank Times Setting 1

BIT FIELD TYPE DESCRIPTION

Cross-current protection and blank times applied to HB8
00B: (tHB8CCP, tHB8B: LANK) = (t{CCP1, tBLANK1) (default)
15:14 HB8CCPBLK R/W 01B: (tHB8CCP, tHB8B: LANK) = (t{CCP2, tBLANK2)
10B: (fHB8CCP, tHB8B: LANK) = (t{CCP3, tBLANK3)
11B: (tHB8CCP, tHB8B: LANK) = (tCCP4, tBLANK4)

Cross-current protection and blank times applied to HB7
00B: (tHB7CCP, tHB7B: LANK) = (fCCP1, tBLANKT1) (default)
13:12 HB7CCPBLK R/W 01B: (tHB7CCP, tHB7B: LANK) = (1CCP2, tBLANK2)
10B: (tHB7CCP, tHB7B: LANK) = (f{CCP3, tBLANK3)
11B: (tHB7CCP, tHB7B: LANK) = ({CCP4, tBLANK4)

Cross-current protection and blank times applied to HB6
00B: (tHB6CCP, tHB6B: LANK) = (fCCP1, tBLANK1) (default)
11:10 HB6CCPBLK R/W 01B: (tHB6CCP, tHB6B: LANK) = (1CCP2, BLANK2)
10B: (tHB6CCP, tHB6B: LANK) = (tCCP3, tBLANK3)
11B: (tHB6CCP, tHB6B: LANK) = (1CCP4, tBLANK4)

Cross-current protection and blank times applied to HB5
00B: (tHB5CCP, tHB5B: LANK) = (fCCP1, tBLANK1) (default)
9:8 HB5CCPBLK R/W 01B: (tHB5CCP, tHB5B: LANK) = (t{CCP2, tBLANK2)
10B: (tHB5CCP, tHB5B: LANK) = (t{CCP3, tBLANK3)
11B: (tHB5CCP, tHB5B: LANK) = (t{CCP4, tBLANK4)

Cross-current protection and blank times applied to HB4
00B: (tHBACCP, tHB4B: LANK) = (fCCP1, tBLANK1) (default)
7:6 HB4CCPBLK R/W 01B: (tHBACCP, tHB4B: LANK) = (tCCP2, tBLANK2)
10B: (tHB4CCP, tHB4B: LANK) = (tCCP3, tBLANK3)
11B: (tHBACCP, tHB4B: LANK) = (tCCP4, tBLANK4)

Cross-current protection and blank times applied to HB3
00B: (tHB3CCP, tHB3B: LANK) = (fCCP1, tBLANK1) (default)
5:4 HB3CCPBLK R/W 01B: (tHB3CCP, tHB3B: LANK) = (1CCP2, tBLANK2)
10B: (tHB3CCP, tHB3B: LANK) = (t{CCP3, tBLANK3)
11B: (tHB3CCP, tHB3B: LANK) = (t{CCP4, tBLANK4)

Cross-current protection and blank times applied to HB2
00B: (tHB2CCP, tHB2B: LANK) = (fCCP1, tBLANK1) (default)
3:2 HB2CCPBLK R/W 01B: (tHB2CCP, tHB2B: LANK) = (1CCP2, BLANK2)
10B: (tHB2CCP, tHB2B: LANK) = ({CCP3, tBLANK3)
11B: (tHB2CCP, tHB2B: LANK) = (1CCP4, tBLANK4)

Cross-current protection and blank times applied to HB1
00B: (tHB1CCP, tHB1B: LANK) = ({CCP1, tBLANK1) (default)
1.0 HB1CCPBLK R/W 01B: (tHB1CCP, tHB1B: LANK) = (f{CCP2, tBLANK2)
10B: (fHB1CCP, tHB1B: LANK) = (t{CCP3, tBLANK3)
11B: (tHB1CCP, tHB1B: LANK) = ({CCP4, tBLANK4)
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8.2.6 CROSS CURRENT PROTECTION AND BLANK TIMES SETTING FOR ACTIVE

MOSFETS1
CCP_BLK2_ACT Active CCP and Blank times setting 2 (0 0101B: )Reset Value: 0100 1001 0010 0100B:

BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0.
Cross-current protection - tCCP3 Active
14:12 TCCP3_ACT R/W Refer to Table 29

100B (default): 2000ns typ.

Blank time - tBLANK2 Active

119 TBLANK2_A CT R/W Refer to Table 30

100B (default): 2000ns typ.
Cross-current protection - tCCP2 Active
8:6 TCCP2_ACT R/W Refer to Table 29

100B (default): 2000ns typ.

Blank time - tBLANK1 Active

5:3 TBLANK1_A CT R/W Refer to Table 30

100B (default): 2000ns typ.
Cross-current protection - tCCP1 Active
2:0 TCCP1_ACT R/W Refer to Table 29

100B (default): 2000ns typ.

Table 20. Cross-Current Protection Time for Active MOSFETs

TCCPX_ACT(2:0),X=1...4 ACTIVE CROSS-CURRENT PROTECTION HBX, X = 1...4 (TYPICAL)

000B 375ns

001B 625ns

010 Tus

011 1.5us

100 2pus (default)

101 3us

110 4us

111 16pus

Table 21. Drain-Source Overvoltage Blank Time for Active MOSFETs

TBLANKX_ACT(2:0), X = 1...4 | ACTIVE DRAIN-SOURCE OVERVOLTAGE BLANK TIME TBLANKX, X = 1...4 (TYPICAL)

000B 625ns

001B Tus

010B 1.25us

011B 1.5us

100B 2us (default)

101B 3us

110B dps

111B 8us
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8.2.7 CROSS CURRENT PROTECTION AND BLANK TIMES SETTING FOR FW

MOSFETS1

CCP_BLK2_FW FW CCP and Blank times setfting 2 (0 0101B: )Reset Value: 0100 1001 0010 0100B:
Table 22. FW CCP and Blank Times Setting 2

BIT

FIELD

TYPE

DESCRIPTION

15

Reserved

R

Reserved. Always read as ‘0.

14:12

TCCP3_FW

R/W

Cross-current protection - tCCP3 freewheeling
Refer to Table 31
100B (default): 2000ns typ.

119

TBLANK2_F W

R/W

Blank time - 1BLANK2 freewheeling
Refer to Table 32
100B (default): 2000ns typ.

8:6

TCCP2_FW

R/W

Cross-current protection - tCCP2 freewheeling
Refer to Table 31
100B (default): 2000ns typ.

5:3

TBLANK1_F W

R/W

Blank time - 1BLANK1 freewheeling
Refer to Table 32
100B (default): 2000ns typ.

2:0

TCCP1_FW

R/W

Cross-current protection - tCCP1 freewheeling
Refer to Table 31
100B (default): 2000ns typ.

Table 23. Drain-Source Overvoltage Blank Time for FW MOSFETs

TBLANKX_FW(2:0),X = 1...4

FW DRAIN-SOURCE OVERVOLTAGE BLANK TIME TBLANKX, X = 1...4 (TYPICAL)

000B 625ns
001B Tus
010B 1.25us
011B 1.5us
100B 2us (default)
101B 3us
110B 4ps
111B 16us

Note: When applying a drain-source overvoltage blank time of 16us to a half-bridge, the maximum drive
current used for this half-bridge must be set below 30mA to avoid an overheating of the gate driver.
Refer to register ST_ICHG for static controlled half-bridges and PWM_ICHG_FW for half-bridges
controlled in PWM. Refer to PWM_ICHGMAX_CCP_BLK3_FW for the setting of tBLANK4, tCCP4, and
tBLANK3 for the FW MOSFETs. Refer to CCP_BLK1 for the mapping of ({CCPx, tBLANKXx) to the half-
bridges.
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8.2.8 HALF-BRINDGE MODE
HBMODE Half-bridge mode (0 0110B: )Reset Value: 0B:
Table 24. Half-Bridge Mode

BIT

FIELD

TYPE

DESCRIPTION

15:14

HB8MODE

R/W

Half-bridge output 8 mode selection

00B: HB8 is in high impedance (default).
01B: LS8 is ON.

10B: HS8 is ON.

11B: Reserved - HB8 is in high impedance.

13:12

HB7MODE

R/W

Half-bridge output 7 mode selection

00B: HB7 is in high impedance (default).
01B: LS7 is ON.

10B: HS7 is ON.

11B: Reserved - HB7 is in high impedance.

11:10

HB6MODE

R/W

Half-bridge output 6 mode selection

00B: HB6 is in high impedance (default).
01B: LS6 is ON.

10B: HS6 is ON.

11B: Reserved - HB6 is in high impedance.

9:8

HBSMODE

R/W

Half-bridge output 5 mode selection

00B: HB5 is in high impedance (default).
01B: LS5 is ON.

10B: HS5 is ON.

11B: Reserved - HB5 is in high impedance.

7:6

HBAMODE

R/W

Half-bridge output 4 mode selection

00B: HB4 is in high impedance (default).
01B: LS4 is ON.

10B: HS4 is ON.

11B: Reserved - HB4 is in high impedance.

54

HB3MODE

R/W

Half-bridge output 3 mode selection

00B: HB3 is in high impedance (default).
01B: LS3 is ON.

10B: HS3 is ON.

11B: Reserved - HB3 is in high impedance.

3:2

HB2MODE

R/W

Half-bridge output 2 mode selection

00B: HB2 is in high impedance (default).
01B: LS2 is ON.

10B: HS2 is ON.

11B: Reserved - HB2 is in high impedance.

HBTMODE

R/W

Half-bridge output 1 mode selection

00B: HB1 is in high impedance (default).
01B: LS1 is ON.

10B: HS1 is ON.

11B: Reserved - HB1 is in high impedance.
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8.2.9 SETTING OF PWM CHANNELS
PWMSET PWM channel settings (0 0111B: )Reset Value: 0110 1100 0110 0000B:

Table 25. PWM Channel Settings

BIT

FIELD

TYPE

DESCRIPTION

15

Reserved

R

Reserved. Always read as ‘0’

14

PASS_VDS

R/W

Drain-Source monitoring in bridge passive mode
0B: DS monitoring in bridge passive mode disabled
1B: DS monitoring in bridge passive mode enabled (default)

13:12

PASS_MOD

R/W

Settings for bridge driver passive mode

00B: LS1-4 are always off.

Note: Changing PASS_MOD from

00B: to any other value requires to clear DSOV1) first before writing
PASS_MOD,

01B: LS1-4 are always on (static brake).

10B: LS1-4 are activated if passive VM OV is detected (overvoltage
brake) (default).

11B: LS1-4 are activated if passive VM OV is detected and PWM1 = High
(overvoltage brake conditioned by PWMT).

11:9

PWM3_HB

R/W

Allocation of the PWM channel 3
000B: HB1

001B: HB2

010B: HB3

011B: HB4

100B: HB5

101B: HB6

110B: HB7 (default)

111B: HB8

PWM3_EN

R/W

PWM channel 3 enable
0B: PWM3 is disabled (default).
1B: PWM3 is enabled.

7:5

PWM2_HB

R/W

Allocation of the PWM channel 2
000B: HB1

001B: HB2

010B: HB3

011B: HB4 (default)

100B: HBS

101B: HB6

110B: HB7

111B: HB8

PWM2_EN

R/W

PWM channel 2 enable
0B: PWM2 is disabled (default).
1B: PWM2 is enabled.

3:1

PWM1_HB

R/W

Allocation of the PWM channel 1
000B: HB1 (default)

001B: HB2

010B: HB3

011B: HB4

100B: HB5

101B: HB6

110B: HB7

111B: HB8

PWMI1_EN

R/W

PWM channel 1 enable
0B: PWM1 is disabled (default).
1B: PWM1 is enabled.

Note: If DSQV is not cleared first, the value of PASS_MOD stays at 00B.
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8.2.10 PWM PRE-CHARGE AND PREDISCHARGE TIME
TPRECHG Charge and pre-charge time (0 1000B: ) Reset Value: 0B:
Table 26. Charge and Pre-Charge Time

BIT

FIELD

TYPE

DESCRIPTION

15

Reserved

R/W

Reserved. To be programmed as ‘0.

14

EN_DEEP_A D

R/W

Reserved

13

Reserved

R/W

Reserved. This bit must be set to ‘0’.

12

EN_GEN_CH
ECK

R/W

Enable generator check

0B: Detection of generator mode disabled (default)
1B: Detection of generator mode enabled

11:10

TPDCHG3

R/W

Pre-discharge time of PWM channel 3
00B: 125ns (default)

01B: 250ns

10B: 500ns

11B: 1000ns

9:8

TPCHG3

R/W

Pre-charge time of PWM channel 3
00B: 125ns (default)

01B: 250ns

10B: 500ns

11B: 1000ns

7:6

TPDCHG2

R/W

Pre-discharge time of PWM channel 2
00B: 125ns (default)

01B: 250ns

10B: 500ns

11B: 1000ns

54

TPCHG2

R/W

Pre-charge time of PWM channel 2
00B: 125ns (default)

01B: 250ns

10B: 500ns

11B: 1000ns

3:2

TPDCHG1

R/W

Pre-discharge time of PWM channel 1
00B: 125ns (default)

01B: 250ns

10B: 500ns

11B: 1000ns

TPCHGI1

R/W

Pre-charge time of PWM channel 1
00B: 125ns (default)

01B: 250ns

10B: 500ns

11B: 1000ns
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8.2.11 HALF-BRINDGE DINGNOSTIC CURRENT CONTROL
HBIDIAG Half-bridge diagnostic current control (0 1001B: )Reset Value: 1100 0000 0000 0000B:
Table 27. Half-Bridge Diagnostic Current Control

BIT FIELD TYPE DESCRIPTION
Level of current sense amplifier 2
15 CSA2L R/W 0B: Current sense amplifier 2 is configured as low-side.

1B: Current sense amplifier 2 is configured as high-side (default).
Level of current sense amplifier 1

14 CSAIL R/W 0B: Current sense amplifier 1 is configured as low-side.

1B: Current sense amplifier 1 is configured as high-side (default).
Overcurrent filter time for SO2

00B: 6us (default)

13:12 OC2FILT R/W 01B: 10us

10B: 50us

11B: 100us

Overcurrent filter time for SO1

00B: 6us (default)

11:10 OCITFILT R/W 01B: 10ps
10B: 50us
11B: 100us
Disable of current sense amplifier 2
9 CSA2_OFF R/W 0B: Current sense amplifier 2 enabled (default)

1B: Current sense amplifier 2 disabled

Disable of current sense amplifier 1

8 CSA1_OFF R/W 0B: Current sense amplifier 1 enabled (default)

1B: Current sense amplifier 1 disabled

Control of HB8 off-state current source and current sink
7 HB8IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB7 off-state current source and current sink
6 HB7IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB6 off-state current source and current sink
5 HBG6IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB5 off-state current source and current sink
4 HBSIDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB4 off-state current source and current sink
3 HB4IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB3 off-state current source and current sink
2 HB3IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB2 off-state current source and current sink
1 HB2IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated

Control of HB1 pull-down for off-state diagnostic

0 HB1IDIAG R/W 0B: Pull-down deactivated (default)

1B: Pull-down activated
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8.2.12 CHARGE CURRENT FOR STATIC HALFBRIDGES
ST_ICHG Static charge and discharge current selection (0 1010B: )Reset Value: 0000 0000 0100 01008:
Table 28. Static Charge and Discharge Current Selection

BIT

FIELD

TYPE

DESCRIPTION

14

HB7ICHGST

R/W

HB7 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 7
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 7.

13

HBOICHGST

R/W

HB6 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 6
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 6.

12

HBSICHGST

R/W

HBS5 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 5
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 5.

11

HB4ICHGST

R/W

HB4 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 4
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 4.

10

HB3ICHGST

R/W

HB3 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 3
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 3.

HB2ICHGST

R/W

HB2 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 2
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 2.

HB1ICHGST

R/W

HB1 selection of charge and discharge currents

0B: The static charge/discharge current 1 is applied to the half-bridge 1
(default).

1B: The static charge/discharge current 2 is applied to the half-bridge 1.

7:4

ICHGST2

R/W

Static gate driver charge and discharge currents 2
Refer to Table 10
0100B (default): Charge 12.5mA typ., discharge 14.2mA typ.

3.0

ICHGST1

R/W

Static gate driver charge and discharge currents 1
Refer to Table 10
0100B (default): Charge 12.5mA typ., discharge 14.2mA typ.

8.2.13 PRECHARGE CURRENT INITIALIZATION
PWM_PCHG_INIT Initial PWM precharge current selection (0 1010B: )Reset Value: 0001 1000 1100 0110B:
Table 29. Initial PWM Precharge Current Selection

BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0.

Initial precharge current of PWM channel 3

14:10 PCHGINIT3 R/W Refer to Table 13

00110B (default): 8.0mA typ.

Initial precharge current of PWM channel 2
9:5 PCHGINIT2 R/W Refer to Table 13

00110B (default): 8.0mA typ.

Initial precharge current of PWM channel 1
4.0 PCHGINIT1 R/W Refer to Table 13

00110B (default): 8.0mA typ.
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8.2.14 CHARGE CURRENT FOR HALF-BRIDGES IN PWM (ACTIVE MOSFETST)
PWM_ICHG_ACT Active PWM charge current (0 1011B: )Reset Value:0001 1000 1100 0110B:
Table 30. Active PWM Charge Current

BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0’

Gate driver charge current of PWM channel 3 (active MOSFET)

14:10 ICHG3 R/W Refer to Table 13

00110B (default): 8.0mA typ.

Gate driver charge current of PWM channel 2 (active MOSFET)
9:5 ICHG2 R/W Refer to Table 13

00110B (default): 8.0mA typ.

Gate driver charge current of PWM channel 1 (active MOSFET)
4.0 ICHG1 R/W Refer to Table 13

00110B (default): 8.0mA typ.

8.2.15 CHARGE CURRENT FOR HALF-BRIDGES IN PWM (FW MOSFETST)

PWM_ICHG_FW FW PWM charge/discharge currents (0 1011B: ) Reset Value:0001 1000 1100 01108B:
Table 31. PWM Charge/Discharge Currents

BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0.
Gate driver charge and discharge currents of PWM channel 3 (FW
) MOSFET)
14:10 ICHG3_FW RIW Refer to Table 13, Table 14
00110B (default): Charge 8.0mA typ., discharge 9.4mA typ.
Gate driver charge and discharge currents of PWM channel 2 (FW
9:5 ICHG2_FW R/W MOSFET)
' - Refer to Table 13, Table 14
00110B (default): Charge 8.0mA typ., discharge 9.4mA typ.
Gate driver charge and discharge currents of PWM channel 1 (FW
MOSFET)
4.0 ICHG1_FW R/W

Refer to Table 13, Table 14

00110B (default): Charge 8.0mA typ., discharge 9.4mA typ.

8.2.16 DISCHARGE CURRENT OF ACTIVE MOSFETS1) IN PWUM OPERATION
PWM_IDCHG_ACT PWM discharge current (0 1100B: )Reset Value: 0001 1100 1110 0111B:

Table 32. PWM Discharge Current

BIT FIELD TYPE DESCRIPTION
15 CCSO R/W Reserved.

Discharge current for PWM channel 3 (active MOSFET)

14:10 IDCHG3 R/W Refer to Table 14

00111B (default): 11.8mA typ.

Discharge current for PWM channel 2 (active MOSFET)
9:5 IDCHG2 R/W Refer to Table 14

00111B (default): 11.8mA typ.

Discharge current of PWM channel 1 (active MOSFET)
4.0 IDCHG1 R/W Refer to Table 14

00111B (default): 11.8mA typ.
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8.2.17 PREDISCHARGE CURRENT INITIALIZATION
PWM_PDCHG_INIT Initial PWM predischarge current selection (0 1100B: )Reset Value: 0011 0001 1000 11008B:

Table 33. 7?7
BIT FIELD TYPE DESCRIPTION
15 CCSO R/W Reserved
Initial predischarge current of PWM channel 3
14:10 PDCHGINIT 3 R/W Refer to Table 14

01100B (default): 26.0mA typ.

Initial predischarge current of PWM channel 2
9:5 PDCHGINIT 2 R/W Refer to Table 14

01100B (default): 26.0mA typ.

Initial predischarge current of PWM channel 1
4.0 PDCHGINIT 1 R/W Refer to Table 14

01100B (default): 26.0mA typ.

8.2.18 MAX. PRE-CHARGE / PRE-DISCHARGE CURRENTS FOR HALF-BRINDGES IN

PWM2), TCCP AND TBLANK SETTING FOR ACTIVE MOSFETS1)
PWM_ICHGMAX_CCP_BLK3_ACT PWM max. drive current (0 1101B: )Reset Value: 0100 1001 0000 0000B:

Table 34.7??
BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0’.

TBLANK4_A R/W Blank time 1 - tBLANK4 active

CT Refer to Table 30
Cross-current protection 1 - tCCP4 active
11:9 TCCP4_ACT R/W Refer to Table 29
100B (default): 2000ns typ.
Blank time 1 - tBLANK3 active
R/W Refer to Table 30
100B (default): 2000ns typ.
Maximum drive current of half-bridge mapped to PWM channel 3
during the pre-charge phase and pre-discharge phases 2
00B (default): Charge 18.8mA typ., discharge 19.7mA typ.
01B: Charge 41mA typ., discharge 43mA typ.
10B: Charge 77mA typ., discharge 79mA typ.
11B: Charge 100mA typ., discharge 100maA typ.
Maximum drive current of half-bridge mapped to PWM channel 2
during the pre-charge phase and pre-discharge phases 2)
00B (default): Charge 18.8mA typ., discharge 19.7mA typ.
01B: Charge 41mA typ., discharge 43mA typ.
10B: Charge 77mA typ., discharge 79mA typ.
11B: Charge 100mA typ., discharge 100maA typ.
Maximum drive current of half-bridge mapped to PWM channel 1
during the pre-charge and pre-discharge phases 2)
00B (default): Charge 18.8mA typ., discharge 19.7mA typ.
01B: Charge 41mA typ., discharge 43maA typ.
10B: Charge 77mA typ., discharge 79maA typ.
11B: Charge 100mA typ., discharge 100mA typ.

14:12

TBLANK3_A

8:6 CT

54 ICHGMAX3 R/W

3:2 ICHGMAX2 R/W

1:0 ICHGMAX1 R/W
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8.2.19 MAX. PRE-CHARGE / PRE-DISCHARGE CURRENTS FOR HALF-BRIDGES IN

PWM2), TCCP AND TBLANK SETTING FOR FW MOSFETST)
PWM_ICHGMAX_CCP_BLK3_FW PWM max. drive current (0 1101B: )Reset Value: 0100 1001 0000 000O0B:

Table 35. ???
BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0.
Blank time 1 - tBLANK4 freewheeling
14:12 TBLANK4_F W R/W Refer to Table 32

100B (default): 2000ns typ.

Cross-current protection 1 - tCCP4 freewheeling

11.9 TCCP4_FW R/W Refer to Table 31

100B (default): 2000ns typ.

Blank time 1 - tBLANK3 Freewheeling

8:6 TBLANK3_F W R/W Refer to Table 32

100B (default): 2000ns typ.

Maximum drive current of half-bridge mapped to PWM channel 3
during the pre-charge phase and pre-discharge phases 2

00B (default): Charge 19mA typ., discharge 19maA typ.

01B: Charge 41mA typ., discharge 43maA typ.

10B: Charge 77mA typ., discharge 79maA typ.

11B: Charge 100mA typ., discharge 100mA typ.

Maximum drive current of half-bridge mapped to PWM channel 2
during the pre-charge phase and pre-discharge phases 2

00B (default): Charge 19mA typ., discharge 19mA typ.

01B: Charge 41mA typ., discharge 43mA typ.

10B: Charge 77mA typ., discharge 79mA typ.

11B: Charge 100mA typ., discharge 100maA typ.

Maximum drive current of half-bridge mapped to PWM channel 1
during the pre-charge and pre-discharge phases 2

00B (default): Charge 19mA typ., discharge 19mA typ.

01B: Charge 41mA typ., discharge 43mA typ.

10B: Charge 77mA typ., discharge 79mA typ.

11B: Charge 100mA typ., discharge 100maA typ.

54 ICHGMAX3 R/W

3:2 ICHGMAX2 R/W

1:0 ICHGMAX1 R/W

8.2.20 TURN-ON AND TURN-OFF DELAYS FOR PUWUM CHANNELI]
TDON_OFF1 MOSFET turn-on/off delay of PWM channel 1 (0O 1110B: )Reset Value:0000 1010 0000 1010B:
Table 36. Turn-On/Off Delay of PWM Channel 1

BIT FIELD TYPE DESCRIPTION
Turn-off delay time of PWM channel 1
15:8 TDOFF1 R/W Typical TDOFF1 = 62.5 x TDOFF1(7:0)Dns

0000 1010B (default): 625ns typ.
Turn-on delay time of PWM channel 1
7:0 TDON1 R/W Typical TDONT = 62.5 x TDON1(7:0)Dns
0000 1010B (default): 625ns typ.
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8.2.21 TURN-ON AND TURN-OFF DELAYS FOR PWUM CHANNEL2
TDON_OFF2 MOSFET turn-on/off delay of PWM channel2 (0 1111B: )Reset Value: 0000 1010 0000 1010B:

Table 37.
BIT FIELD TYPE DESCRIPTION
Turn-off delay time of PWM channel 2
15:8 TDOFF2 R/W Typical TDOFF2 = 62.5 x TDOFF2(7:0)Dns

0000 1010B (default): 625ns typ.
Turn-on delay time of PWM channel 2
7:0 TDON2 R/W Typical TDON2 = 62.5 x TDON2(7:0)Dns
0000 1010B (default): 625ns typ.

8.2.22 TURN-ON AND TURN-OFF DELAYS FOR PWUM CHANNEL3
TDON_OFF3 MOSFET turn-on/off delay of PWM channel3 (1 0000B: )Reset Value: 0000 1010 0000 1010B:

Table 38.
BIT FIELD TYPE DESCRIPTION
Turn-off delay time of PWM channel 3
15:8 TDOFF3 R/W Typical TDOFF3 = 62.5 x TDOFF3(7:0)Dns

Default: 0000

1010B: 625ns typ.

Turn-on delay time of PWM channel 3
7:0 TDONS3 R/W Typical TDON3 = 62.5 x TDON3(7:0)Dns
0000 1010B (default): 625ns typ.

8.2.23 HALF BRIDGES DRV LOW POWER MODE ENARBLE AND HIGH HARDOFF

CURRENT ENABLE

Half bridges drv low power mode enable and high hardoff current enable (1_1100B: )Reset Value: 0000 0010
0000 0000B:

Table 39.
BIT FIELD TYPE DESCRIPTION

Note: this bit must be always 0 if the SPI is used as daisy chain
1: enable to report a gate driver fault for each HS and LS mosfet to the
15 GDF_EN R/W istatus register GDF(0x1A) and the SPI global status byte bit7.
0: status register GDF(Ox1A) and the SPI global status byte bit7 are
always zero. (default)

1: disable the internal OSC spectrum spread

0: enable the internal OSC spectrum spread.(default)

1: disable the IPRECHARGE and IPREDISCHARGE current adaptive
control when AGC=2'b10 or 2'b11

0: enable the IPRECHARGE and IPREDISCHARGE current adaptive
control when AGC= 2'b10 or 2'b11(default)

1: enable the slew time adaptive control, adjust the trise and tafll ime
to the target set in TRISE_FALL bits, the charge and discharge current
adaptation step could by configured by IPCHGADT, and the slew time
adaptive control filter could be enabled or disabled by AGCEFLT.
0: disable the slew time adaptive control(default)

14 OSC_SSC_DIS R/W

13 PDR_DIS R/W

12 STC_EN R/W

4'h0: trise_fall_exp = 6 * 62.5ns;

4'h1: trise_fall_exp = 9* 62.5;

4'n2: trise_fall_exp = 12* 62.5;(default)
11:8 TRISE_FALL R/W 4'n3: trise_fall_exp = 16;* 62.5

4'h4: trise_fall_exp = 21* 62.5;

4'h5: trise_fall_exp = 26* 62.5;

4'hé6: trise_fall_exp = 32* 62.5;
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4'h7: trise_fall_exp = 39* 62.5;
4'h8: trise_fall_exp = 47* 62.5;
4'h9: trise_fall_exp = 64* 62.5;
4'ha: trise_fall_exp = 80* 62.5;
4'hb: trise_fall_exp = 95* 62.5;
4'hc: trise_fall_exp = 128* 62.5;
4'hd: trise_fall_exp = 159* 62.5;
4'he: trise_fall_exp = 191;* 62.5
4'hf: trise_fall_exp = 255* 62.5;

7:2 Reserved R Reserved
1: enable the larger hardoff current for each half bridge
] DRV_HARDOFF_EN RIW 0: disable the larger hardoff current for each half bridge(default)
1: enable the low power mode for the half bridge, the driver and OCP
of the half bridge is disable if the HBXMODE =2'00/2'b11.
0 DRV_LPWR_EN R/W 0: disable the low power mode for the half bridge, the driver and OCP

of the half bridge will be still enabled even the HBXMODE =
2'00/2'b11.(default)

8.2.24 HALF BRIDGES OC AND SH CONFIGURATION FOR CSAT AND CSA2
Half bridges OC and SH configuration for CSAT and CSA2 (1_1101B: )Reset Value: 0000 0000 0000 0000B:

Table 40.

BIT

FIELD

TYPE

DESCRIPTION

15:11

Reserved

R

Reserved

10

HB6_PWM4

R/W

1: enable EN pin as PWM4 function
0: disable EN pin as PWM4 function(default)

CSA_BLK_SEL

R/W

1: CSAT1 and CSA2 hold blank time is tccp + tblank/2
0: CSA1 and CSA2 hold blank time is tccp + tblank(default)

CSA2_SH_EN

R/W

1: CSA2 sample and hold function is enable, CSA2 output hold between
the cross-current protection time and the the hold blank time
configured by CSA_BLK_SEL.

0: CSA2 is always sampled.(default)

CSA1_SH_EN

R/W

1: CSA1 sample and hold function is enable, CSA2 output holds
between the cross-current protection time and the hold blank time
configured by CSA_BLK_SEL.

0: CSA1 is always sampled.(default)

OC_SEP_EN

R/W

1: only the connected half bridge is turn off by CSA1 and CSA2 OC even
when OCEN =1.

0: All half bridges are turn off by CSA1 and CSA2 OC even when OCEN
=1.

5:3

CSA2_SEL

R/W

3'h0: CSA2 is connected to HB1

3'hl:
3'h2:
3'h3:
3'h4:
3'h5:
3'hé:
3'h7:

CSA2 is connected to HB2
CSA2 is connected to HB3
CSA2 is connected to HB4
CSA2 is connected to HBS
CSA2 is connected to HB6
CSA2 is connected to HB7
CSA2 is connected to HB8

2.0

CSAT_SEL

R/W

3'h0:
3'h1:
3'h2:
3'h3:
3'h4:
3'h5:
3'hé:
3'h7:

CSA1 is connected to HB1
CSA1 is connected to HB2
CSA1 is connected to HB3
CSA1 is connected to HB4
CSA1 is connected to HB5
CSAT1 is connected to HB6
CSA1 is connected to HB7
CSA1 is connected to HB8
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8.2.25 MISC FUNCTIONS CONFIGURATION
MISC functions configuration (1_1110B: ) Reset Value: 0000 0000 0000 0000B:

Table 41.
BIT FIELD TYPE DESCRIPTION
15:14 Reserved R Reserved

13 VCP_SHORT DIS R/W 1. disable the vcp short protect.lon(default)
0: enable the vcp short protection
1: disable the internal handshake dead-time

12 HAND_SHAKE_DIS RIW 0: enable the internal handshake dead-time(default)
1: force the vcp work in single mode

N VCP_FORCE_ONE_STAGE RIW 0: back to (CFG_VCP_STGA, VM_OV16V) control mode
0: disable the stop switch sync with clk

10 VCP_SYNC_MODE RIW 1: enable the stop switch sync with the clk (default)
1: disable VCP hysteresis

? VCP_NOHYST RIW 0: enable VCP hysteresis(default)
1: All HB drain-source monitoring threshold is half of the value
configured by VDS1 and VDS2

8 VDS _SETL RIW 0: All HB drain-source monitoring threshold is the value configured
by VDS1 and VDS2
1: the HB8 freewheeling mosfet will be always turned off

7 DIS_HB8_FW RIW 0: the HB8 freewheeling mosfet could be turned on by pwm(default)
1: the HB7 freewheeling mosfet will be always turned off

6 DIS_HB7_FW RIW 0: the HB7 freewheeling mosfet could be turned on by pwm(default)
1: the Hé freewheeling mosfet will be always turned off

5 DIS_HBo_FW RIW 0: the HB6 freewheeling mosfet could be turned on by pwm(default)
1: the HB5 freewheeling mosfet will be always turned off

4 DIS_HBS_FW RIW 0: the HB5 freewheeling mosfet could be turned on by pwm(default)
1: the HB4 freewheeling mosfet will be always turned off

3 DIS_HBA_FW RIW 0: the HB4 freewheeling mosfet could be turned on by pwm(default)
1: the HB3 freewheeling mosfet will be always turned off

2 DIS_HB3_FW RIW 0: the HB3 freewheeling mosfet could be turned on by pwm(default)
1: the HB2 freewheeling mosfet will be always turned off

] DIS_HB2_FW RIW 0: the HB2 freewheeling mosfet could be turned on by pwm(default)

0 DIS_HB1_FW R/W (1]: the HB1 freewheeling mosfet will be always turned off

: the HB1 freewheeling mosfet could be turned on by pwm(default)
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8.3 STATUS REGISTER

Table 42. Overview

REGISTER LONG NAME REGISTER SHORT NAME OFFSET ADDRESS RESET VALUE
General Status Register GENSTAT 1TH OH
Drain-Source Overvoltage DSOV 12H OH
Half-Bridge Output Voltage HBVOUT_PWMERR 13H OH
Effective MOSFET Turn-On and Turn-Off
Delays for PWM Channel 1 EFF_TDON_OFFI 14H OH
Effective MOSFET Turn-On and Turn-Off
Delays for PWM Channel 2 EFF_TDON_OFF2 15H OH
Effective MOSFET turn-On and Turn-Off
Delays for PWM Channel 3 EFF_TDON_OFF3 16H OH
Effective MOSFET Rise and Fall Times for
PWM Channel 1 TRISE_FALL1 17H OH
Effective MOSFET Rise and Fall Times for
PWM Channel 2 TRISE_FALL2 18H OH
Effective MOSFET Rise and Fall Times for
PWM Channel 3 TRISE_FALL3 19H OH
Gate Driver Fault GDF 1AH OH
Device Identifier DEVID 1FH OTH
8.3.1 GENERAL STATUS REGISTER
GENSTAT General Status Register (1 0001B: )Reset Value: 0B:
Table 43. General Status Register
BIT FIELD TYPE DESCRIPTION
DS overvoltage while the bridge driver is in passive mode.
15 PASS_VDSOV R 0B: No overvoltage on drain-source of any low side (default)
1B: Overvoltage on drain-source of one of the low-side is detected.
Watchdog monitoring
00B: WD Timer is between 0% and 25% of the WD period (default).
14:13 WDMON R 01B: WD Timer is between 25% and 50% of the WD period.
10B: WD Timer is between 50% and 75% of the WD period.
11B: WD Timer is between 75% and 100% of the WD period.
Status of PWM3 input
12 PWMB3STAT R 0B: PWM3 is low (default).
1B: PWMS is high.
Status of PWM2 input
11 PWMZ2STAT R 0B: PWM2 is low (default).
1B: PWM2 is high.
Status of PWM1 input
10 PWM1STAT R 0B: PWMT1 is low (default).
1B: PWM1 is high.
PWM channel 3 - Regulation of turn-on and turn-off delays
9 TDREG3 rc 0B: The turn-on delay or the turn-off delay are not in regulation (default).
1B: The turn-on and turn-off delays are in regulation.
PWM channel 2 - Regulation of turn-on and turn-off delays
8 TDREG2 rc 0B: The turn-on delay or the turn-off delay are not in regulation (default).
1B: The turn-on and turn-off delays are in regulation.
PWM channel 1 - Regulation of turn-on and turn-off delays
7 TDREG1 rc 0B: The turn-on delay or the turn-off delay are not in regulation (default).
1B: The turn-on and turn-off delays are in regulation.
Thermal shutdown
6 TSD rc 0B: No thermal shutdown is detected (default).
1B: A thermal shutdown is detected.
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BIT FIELD TYPE DESCRIPTION

Thermal warning
5 ™w rc 0B: No thermal warning is detected (default).
1B: A thermal warning is detected.

Overcurrent detection of SO2
4 ocC2 rc 0B: No overcurrent detection on SO2 (default)
1B: Overcurrent detected on SO21

Overcurrent detection of SO1
3 OCl1 rc 0B: No overcurrent detection on SO1 (default)
1B: Overcurrent detected on SO1

VM overvoltage
2 VSOV rc 0B: No overvoltage on VM detected (default)
1B: Overvoltage on VM detected

VM undervoltage
1 AlY rc 0B: No undervoltage on VM detected (default)
1B: Undervoltage on VM detected

Charge pump undervoltage
0 CPUV rc 0B: No charge pump undervoltage (default)
1B: A charge pump undervoltage is detected

8.3.2 DRAIN-SOURCE OVERVOLTAGE

DSOV
Drain-Source Overvoltage (1 0010B: )Reset Value: 0B:
Table 44.
BIT FIELD TYPE DESCRIPTION
Drain-source overvoltage on low-side 8
15 LS8DSOV rc 0B: No overvoltage on drain-source of low-side 8 (default)

1B: Overvoltage on drain-source of low-side 8 detected

Drain-source overvoltage on high-side 8
14 HS8DSOV rc 0B: No overvoltage on drain-source of high-side 8 (default)
1B: Overvoltage on drain-source of high-side 8 detected.

Drain-source overvoltage on low-side 7
13 LS7DSOV rc 0B: No overvoltage on drain-source of low-side 7 (default)
1B: Overvoltage on drain-source of low-side 7 detected.

Drain-source overvoltage on high-side 7
12 HS7DSOV rc 0B: No overvoltage on drain-source of high-side 7 (default)
1B: Overvoltage on drain-source of high-side 7 detected.

Drain-source overvoltage on low-side 6
11 LS6DSOV rc 0B: No overvoltage on drain-source of low-side 6 (default)
1B: Overvoltage on drain-source of low-side 6 detected.

Drain-source overvoltage on high-side 6
10 HS6DSOV rc 0B: No overvoltage on drain-source of high-side 6 (default)
1B: Overvoltage on drain-source of high-side 6 detected.

Drain-source overvoltage on low-side 5
9 LS5DSOV rc 0B: No overvoltage on drain-source of low-side 5 (default)
1B: Overvoltage on drain-source of low-side 5 detected.

Drain-source overvoltage on high-side 5
8 HS5DSOV rc 0B: No overvoltage on drain-source of high-side 5 (default)
1B: Overvoltage on drain-source of high-side 5 detected.

Drain-source overvoltage on low-side 4
7 LS4DSOV rc 0B: No overvoltage on drain-source of low-side 4 (default)
1B: Overvoltage on drain-source of low-side 4 detected.

Drain-source overvoltage on high-side 4
6 HS4DSOV rc 0B: No overvoltage on drain-source of high-side 4 (default)
1B: Overvoltage on drain-source of high-side 4 detected.
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BIT FIELD TYPE DESCRIPTION
Drain-source overvoltage on low-side 3
5 LS3DSOV rc 0B: No overvoltage on drain-source of low-side 3 (default)

1B: Overvoltage on drain-source of low-side 3 detected.
Drain-source overvoltage on high-side 3

4 HS3DSOV rc 0B: No overvoltage on drain-source of high-side 3 (default)
1B: Overvoltage on drain-source of high-side 3 detected.

3 LS2DSOV rc

Drain-source overvoltage on high-side 2

2 HS2DSOV rc 0B: No overvoltage on drain-source of high-side 2 (default)
1B: Overvoltage on drain-source of high-side 2 detected.
Drain-source overvoltage on low-side 1

1 LS1DSOV rc 0B: No overvoltage on drain-source of low-side 1 (default)
1B: Overvoltage on drain-source of low-side 1 detected.
Drain-source overvoltage on high-side 1

0 HS1DSOV rc 0B: No overvoltage on drain-source of high-side 1 (default)
1B: Overvoltage on drain-source of high-side 1 detected.

8.3.3 HALF-BRINDGE OUTPUT VOLTAGE
HBVOUT_PWMERR
Half-bridge output voltage and PWM error (1 0011B: )Reset Value: 0B:

Table 45.
BIT FIELD TYPE DESCRIPTION
PWM error on HB8
15 HB8PWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB81.
PWM error on HB7

14 HB7PWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB71.
PWM error on HB6

13 HB6PWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB61.
PWM error on HBS

12 HBSPWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB51.
PWM error on HB4

11 HBAPWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB41.
PWM error on HB3

10 HB3PWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB31.
PWM error on HB2

9 HB2PWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB21.
PWM error on HB1

8 HBTPWME R 0B: No PWM error (default)

1B: More than one activated PWM channels is mapped to HB11.
Voltage level at SH8 when HB8MODE(1:0) = (0, 0) or (1, 1)

OB: Low: | VDH - VSH8| > VVDSMONTHx if HB8D = 0

IVCSINT - VSH8| > VVDSMONTHXx if HB8D = 1

7 HBBVOUT R 1B: High: | VDH - VSH8| < VVDSMONTHX if HB8D = 0;
[VCSINT - VSH8| < VVDSMONTHX if HB8D = 1
Note: HB8VOUT = 0 if HBBMODE(1:0)= (0, 1) or (1, 0)

6 HB7VOUT R Voltage level at SH7 when HB7MODE(1:0) = (0, 0) or (1, 1)

0B: Low: | VDH - VSH7| > VVDSMONTHx if HB7D = 0
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[VCSINT - VSH7| > VVDSMONTHx if HB7D = 1
1B: High: | VDH - VSH7| < VVDSMONTHXx if HB7D = 0;
[VCSINT - VSH7| < VVDSMONTHx if HB7D = 1
Note: HB7VOUT = 0 if HBZMODE(1:0)= (0, 1) or (1, 0)
Voltage level at SH6 when HB6MODE(1:0) = (0, 0) or (1, 1)
0B: Low: |VDH - VSH6| > VVDSMONTHx if HB6D =0
[VCSINT - VSH6| > VVDSMONTHX if HB6D = 1

5 HBSVOUT R 1B: High: | VDH - VSH6| < VVDSMONTHX if HB6D = 0;
[VCSINT - VSH6| < VVDSMONTHX if HB6D = 1
Note: HB6VOUT = 0 if HB6MODE(1:0)= (0, 1) or (1, 0)
Voltage level at SH5 when HBSMODE(1:0) = (0, 0) or (1, 1)
OB: Low: | VDH - VSH5| > VVDSMONTHx if HB5D = 0
[VCSINT - VSH5| > VVDSMONTHx if HBSD = 1

4 HBSVOUT R 1B: High: | VDH - VSH5| < VVDSMONTHX if HB5SD = 0;
[VCSINT - VSH5| < VVDSMONTHx if HB5D = 1
Note: HBSVOUT = 0 if HBSMODE(1:0)= (0, 1) or (1, 0)
Voltage level at SH4 when HB4AMODE(1:0) = (0, 0) or (1, 1)
0B: Low: | VDH - VSH4| > VVDSMONTHx if HB4D = 0
[VCSINT - VSH4| > VVDSMONTHx if HB4D = 1

3 HBAVOUT R 1B: High: | VDH - VSH4| < VVDSMONTHx if HB4AD = 0;
[VCSINT - VSH4| < VVDSMONTHx if HB4D = 1
Note: HB4VOUT = 0 if HBAMODE(1:0)= (0, 1) or (1, 0)
Voltage level at SH3 when HB3MODE(1:0) = (0, 0) or (1, 1)
0B: Low: | VDH - VSH3| > VVDSMONTHx if HB3D = 0
[VCSINT - VSH3| > VVDSMONTHx if HB3D = 1

2 HB3VOUT R 1B: High: | VDH - VSH3| < VVDSMONTHx if HB3D = 0;
[VCSINT - VSH3| < VVDSMONTHx if HB3D = 1
Note: HB3VOUT = 0 if HB3BMODE(1:0)= (0, 1) or (1, 0)
Voltage level at SH2 when HB2MODE(1:0) = (0, 0) or (1, 1)
OB: Low: | VDH - VSH2| >VVDSMONTH 2) if HB2D = 0
X

1 HB2VOUT R [VCSINT - VSH2| > VVDSMONTHx if HB2D = 1
1B: High: |VDH - VSH2| < VVDSMONTHXx if HB2D = 0;
[VCSINT - VSH2| < VVDSMONTHx if HB2D = 1
Note: HB2VOUT = 0 if HB2MODE(1:0)= (0, 1) or (1, 0)
Voltage level at SH1 when HB1TMODE(1:0) = (0, 0) or (1, 1)
0B: Low: |[VDH - VSH1| >VVDSMONTH 2) if HB1D = 0;
X

0 HB1VOUT R [VCSINT - VSH1| > VVDSMONTHx if HB1D = 1
1B: High: [ VDH - VSH1| < VVDSMONTHx if HB1D = 0;
[VCSINT - VSH1| < VVDSMONTHx if HB1D =1
Note: HB1VOUT = 0 if HBTIMODE(1:0)= (0, 1) or (1, 0)

8.3.4 EFFECTIVE MOSFET TURN-ON AND TURN-OFF DELAYS FOR PWM CHANNEL 1

EFF_TDON_OFF1
Effective MOSFET turn-on/off delay PWM1 (1 0100B: )Reset Value: 0B:

Table 46.

BIT FIELD TYPE DESCRIPTION
Effective MOSFET turn-off delay of PWM channel 1

15:8 TDOFF1EFF R Effective turn-off delay = 62.5 x TDOFF1EFF(7:0)Dns
Default: OB
Effective MOSFET turn-on delay of PWM channel 1

7:0 TDONI1EFF R Effective turn-on delay = 62.5 x TDON1EFF(7:0)Dns
Default: 0B
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8.3.5 EFFECTIVE MOSFET TURN-ON AND TURN-OFF DELAYS FOR PWM CHANNEL 2

EFF_TDON_OFF2
Effective MOSFET turn-on/off delay PWM2 (1 0101B: )Reset Value: 0B:

Table 47.

BIT FIELD TYPE DESCRIPTION
Effective MOSFET turn-off delay of PWM channel 2

15:8 TDOFF2EFF R Effective turn-off delay = 62.5 x TDOFF2EFF(7:0)Dns
Default: 0B
Effective MOSFET turn-on delay of PWM channel 2

7:0 TDONZ2EFF R Effective turn-on delay = 62.5 x TDON2EFF(7:0)Dns
Default: OB

8.3.6 EFFECTIVE MOSFET TURN-ON AND TURN-OFF DELAYS FOR PUUM CHANNEL 3
EFF_TDON_OFF3
Effective MOSFET turn-on/off delay PWM3 (1 0110B: )Reset Value: 0B:

Table 48.

BIT FIELD TYPE DESCRIPTION
Effective MOSFET turn-off delay of PWM channel 3

15:8 TDOFF3EFF R Effective turn-off delay = 62.5 x TDOFF3EFF(7:0)Dns
Default: OB
Effective MOSFET turn-on delay of PWM channel 3

7:0 TDONSEFF R Effective turn-on delay = 62.5 x TDON3EFF(7:0)Dns
Default: OB

8.3.7 EFFECTIVE MOSFET RISE AND FALL TIMES FOR PUWUM CHANNEL 1

TRISE_FALL1
Effective PWM MOSFET rise and fall times PWM1 (1 0111B: )Reset Value: 0B:
Table 49.
BIT FIELD TYPE DESCRIPTION
MOSFET fall time of PWM channel 1
15:8 EFF_EFF_TFALL1 R MOSFET fall time = 62.5 x EFF_EFF_TFALL1(7:0)Dns
Default: OB
MOSFET rise time of PWM channel 1
7:0 EFF_TRISE1 R MOSFET rise time = 62.5 x EFF_TRISE1(7:0)Dns
Default: OB

8.3.8 EFFECTIVE MOSFET RISE AND FALL TIMES FOR PUWUM CHANNEL 2

TRISE_FALL2
Effective PWM MOSFET rise and fall times PWM2 (1 1000B: )Reset Value: 0B:
Table 50.
BIT FIELD TYPE DESCRIPTION
MOSFET fall time of PWM channel 2
15:8 EFF_TFALL2 R MOSFET fall time = 62.5 x EFF_TFALL2(7:0)Dns
Default: OB
MOSFET rise time of PWM channel 2
7:0 EFF_TRISE2 R MOSFET rise time = 62.5 x EFF_TRISE2(7:0)Dns
Default: OB
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8.3.9 EFFECTIVE MOSFET RISE AND FALL TIMES FOR PWUM CHANNEL 3

TRISE_FALL3

Effective PWM MOSFET rise and fall times PWM3 (1 1001s: )Reset Value: Og:

Table 51. 777

BIT FIELD TYPE DESCRIPTION
MOSEFET fall time of PWM channel 3

15:8 TFALL3 R MOSFET fall time = 62.5 x TFALL3(7:0)Dns
Default: OB
MOQOSFET rise time of PWM channel 3

7:0 EFF_TRISE3 R MOSFET rise time = 62.5 x EFF_TRISE3(7:0)Dns
Default: OB

8.3.10 DEVICE IDENTIFIER

DEVID
Device Identifier (1 1111s: )Reset Value: 0000 0001s:
Table 52.
BIT FIELD TYPE DESCRIPTION
15 Reserved R Reserved. Always read as ‘0’
14:8 Reserved R Reserved. Always read as ‘0’
7 Reserved R Reserved. Always read as ‘0.
6:5 Reserved R Reserved
4:3 Reserved R Reserved
Device derivative identifier
000B: Reserved
001B: DR7808Q
010B: Reserved
2.0 DEV_ID R 011B: Reserved

100B: Reserved
101B: Reserved
110B: Reserved
111B: Reserved
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10. PACKAGE INFORMATION

The DR7808Q is available in the QFN-48 package. Figure 4 shows the package view.
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Table 50 provides detailed information about the dimensions.

Table 53. Dimensions

DIMENSIONS IN MILLIMETERS
PARAMETER SYMBOL MIN NOM MAX
Total Thickness A 0.8 0.85 0.9
Stand Off Al 0 0.02 0.05
Mold Thickness A2 — 0.65 —
L/F Thickness A3 0.203 REF
Side Wettable Depth A4 0.075 — 0.2
Lead Width b 0.2 0.25 0.3
) X D 7 BSC
Body Size v E 7 BSC
Lead Pitch e 0.5BSC
i X D2 5.3 5.4 5.5
EP Size Y E2 53 5.4 55
L 0.3 04 0.5
Lead Length % 0.4 REF
Side Wettable Width L1 0 — 0.075
Lead Tip to Exposed Pad Edge K 0.4 REF
Package Edge Tolerance aaa 0.1
Mold Flatness ccc 0.1
Coplanarity eee 0.08
Lead Offset bbb 0.1
Exposed Pad Offset fff 0.1
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11. LAND PATTERN AND SOLDER PASTE EXAMPLE
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Figure 5. Land Pattern and Solder Paste Example
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12. TAPE AND REEL INFORMATION

TBD
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REVISION HISTORY

REVISION DATE DESCRIPTION

Rel 0.1 11 Feb 2023 0.1 DRAFT.

Rel 0.3 1 March 2023 Add TLE92108 info in English.

Rel 0.5 10 April 2023 Added more key features in

. Registers are added based on design

Rel 038 25 April 2023 Ne?/v features are added in the docg

Rel 1.0 15 June 2023 Correct typ errors

Rel 1.1 17 July 2023 Added more info and franslate to CN version.
Rel 1.1.1 18 July 2023 Remove DR7828Q reloteq info as all functions are included in DR7808Q

Correct format error on first page.

Rel 1.1.2 2 Auguest 2023 Updated Register Maps and EC table.
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