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“antm KBEEM
Parameter Min Max Unit

KB EJE R (VM. VDRAIN) VM -0.3 40 \%
A% 51 5 # K (VDRAIN) VDRAIN -0.3 40 \Y%
L fur 42 H1 J& (VCP) Vvcp -0.3 52 V
P B H #2253 Fi H (DVDD) Vbvop -0.3 5.75 V
N B AR 75 HE R (AVDD) Vavbb -0.3 3.8 \%
ZiEHE A HE (IN1, IN2, nSLEEP, nFAULT,

VREF, MODE, nSCS, SCLK, SDI, SDO, ViN -0.3 5.75 V
nWDFLT)

R A AR SR 3 51 LR (GHX) VGHx -0.3 52 vV
I B Sk 3 51 B . (GLx) A -0.3 12 \Y
re (YR AR B (OUTX) VouTx -1.2 40 V

. N Vsp, VsL2 -0.5 1.2 \Y,
BORZE NG LK (SP, SL2, SN) Ver 03 03 v
JROK 284t 5| I LR (SO) Vso -0.3 5.75 V
JBOK #& 4 H 5| B LR (S O) Iso 0 5 mA
AR S Ta -40 125 °C
SHREHE® Ty -40 150 °C
a2k Tstg -60 150 °C

(1) 2505 B R AUE A A2 B4 75 i P RESZ A0 ) S LU A o 8 H 00 06T F5e K00 {4 91 BB AT e 0T A 4538 BK AR5
KA A AE A0 5 R0 € B ) 25 A1 T AT RS2 malts Jy (R AT 51k .

(2)Ty A SEIE E TaFITOFE Po R4 L R AR HEASH: Ty =Ta+ Po X Buac AEMIIAIEIR E R ) K o vFiE
SEINFEEH Po vax) = (Tymaxy- Ta) / BuatHE IS H .

ESD %%
2 iR & :Viv
y TR HBM, AEC Q100-002() £2000 v
=P W (ERE CDM, AEC Q100-011 +750 Vv

(1)AEC Q100-002 & H] HBM j /& ANSI/ESDA/JEDEC JS-001 #iii .

www.toll-semi.com *E /J/_\' T;h_&

2 TMI8721-Q1 V1.0 2023.05


http://www.toll-semi.com

IR BT

TOLL Microelectronic

TMI8721-Q1

425 I X

THEER

GND [ 24| 6L2
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nscs |’ 20| 6Lt
soI | : , "9l ouT1
SCLK |~ 18| eH1
nSLEEP |~ {i7| eND
L
QFN5x5-32
i ESpEY 5 YL Bl BERHE
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TMI8721-Q1 QFN5x5-32 5000/
XXXXX
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5 T Re
SIS 51 B2 F5 i\ #id
1. 13, 17 GND - Ay,
2 IN1/PH LIPN Y S . 5] IENE AR YT MODE 5. P43 T i
3 IN2/EN LTPN FLRH
A Do i SPI - HATHUREMIH . 7£ SCLK (1 EFHETEHdE . F4b
Ik Az
5 SCS o SFTI -jﬁ)#iﬂ%o BRG] AR H P RS S SRR AT R
WG
6 SDI LU SPI - H4THHE N . 7E SCLK )R B 2 B0k
7 SCLK LU SPI - HATHI PN .
8 nSLEEP LTI fERETI o 2 AR AR A 15 2% E N BEEHIRAR X
o WDELT TR EN I S RN I ol ESI P S g P E v
ik 5 A0 4 FpH
10 CEAULT R ﬁﬁjﬁ%?‘a%%lﬂ%ﬂo R B W, T R, AN
EOAZENEN
N P 51 . %51 I7E L A iR H AR A U B .
" MODE O e
N BrfaEes. 3.3V B AEMEER. %5 E GND &
12 pvbb W 463V, 1uF M.
N B Fa R 2% . BV Bl R Fa R 2% . 1% 5] BIE] GND 28z
14 AVDD Ml 63V, 1uF M.
15 VREF LTPN ZEMANBIE,
16 SO fi LI R AR OK B
18 GH1 fi AR SR S e o R E] 0 MOS (IR -
19 OUT1 i AL . 2 =M MOS (1% »
20 GL1 i ECAMI A B S S 4 o S RN MOS FRIMK -
21 SP LTPN TR ZR TEARAR N o B2 B SRA R BH 1 — i o
22 SN LTPN TR ZR FRAR N o B2 B SR R BH 1) — i o
23 SL2 - RANIE . B BURM MOS HIUEA .
24 GL2 i AR SR Bh A o RZ M MOS I -
25 OouT2 fi R . SRR S MOS (YRR .
26 GH2 el MR SR S e o RS MOS AR »
27 VDRAIN LTI AR ERE . PN EMFE A .
N LRI . 1% 5| %] GND &8 — 0.1uF P& AR —
28 M A g 200F .
29 VCP BN AT . S R VM Z R A 1uF PR .
30 CP1 NG | BRI KT M. £ CP1 1 CP2 8 #— 0.1uF [
31 CP2 PN TR R
32 NC - B E.
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R T
¥ Ziine) BN =P LA A
A H s Y VM 5.5 38 Y,
e R IPNGENES Vi 0 5.5 Y
ZEEN L VREF 0.3 3.6 Y
IR TAEMZ T (IN1/IN2) f(pwm) 100 kHz
AVDD #i#ie lavoDp 0 300 mA
DVDD i % i Iovop 0 30 mA
AR S Ta -40 125 °C

(1) £ VREF =0 %2 0.3V TAER, ¥ &P
(2) ST IHFEATIRAE PR 1

HERESH
TMI8721-Q1
etz QFN5x5-32 Bfr
32 PINS
Rey SEXT I AGH 335 °C/W
ReJctop) | &N 4072 (TH 50 ) #4FH 20.1 °C/W
Ress SEN AR FARH 7.0 °C/W
Yot SMRAESHL 0.35 °C/W
Wi BERERIRRIES AL 7.0 °C/W
Reuscpoty | 45X 56 (JE 0 ) #EH 1.95 °C/W
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LS B

MERHEME, Ta=25°C,

X N s EZNE"NE IR
HL¥E 2% (VM, DVDD, AVDD, VCP)
UM TR - IXFh R T AR 5.5 38 v
e TR 4.5 38
VM TAEH lvm VM = 13.5V, nSLEEP=1 3 5 7 mA
VM = 13.5V, nSLEEP=0, Ta=25°C 2
VM HEHR HEL I IvmsLEEP HA
VM = 13.5V, nSLEEP=0, Ta=125°C 10
2mA load 3 3.3 3.5
R A A g FEL R Vovop \Y
30mA load, VM = 13.5 V 2.9 3.2 35
2mA load 4.7 5.3
PN S RO AR s 28 L Vavop \Yj
30mA load, VM = 13.5 V 4.6 5.3
% (VCP, CP2, CP1)
Vium =13.5V; Ivep = 0 to 12 mA 225 | 235 | 245
VCP H [k Vvep Vwm =8 V; Ivep = 0 to 10 mA 13.7 14 14.8 \%
Vum =5.5V; lvep = 0 to 8 mA 8.9 9.1 9.5
Vwm > 13.5V 12
VCP i # i Ivee 8V<Vym<135V 10 mA
55V<Vwm<8V 8
HAL ] S A fsver) 90 kHz
FEE R o 1] tsieep NSLEEP =0 V to HEIRX 100 us
I B (1] twake NSLEEP =5V to T{Efi= 1 ms
#iH A S H((IN1/PH, IN2/EN, nSLEEP, MODE, nSCS, SCLK, SDI)
LN ViL 0 0.8 \
LN S ViH 1.5 5 \/
B N IR i Vhys 100 mV
A1\ FEF FLR i VIN=0V -5 5 A
PN o liH VIN=5V 50 WA
IN1/PH, IN2/EN, nSLEEP,
e AzEN i) Rep nSCS, SCLK, SDI 100 kQ
MODE 65 kQ
sEnA:E | Rpu MODE 48 kQ
FIRH HZ2% (nFAULT, nWDFLT, SDO)
K P VoL lo=2mA 0.5 Y,
ot v RSP AR lop Vop = 5V -2 2 WA
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HAFHESH
WMEREFRAE, Ta=25°C,
X B s EZNE"NE IR
W% IR 5 2% (GH1, GH2,GL1, GL2)
Vwm >13.5V;
10.5
VesH with respect to OUTx Vv
o Vvm =8YV;
m ) VGS H & VasH ) 6.9
VesH with respect to OUTx
Vw =55V,
™ 4.3 v
Vgsh with respect to OUTx
Vv > 105V 10.5
&M VGS H# & VasL \%
Vw <10.5V Vvm
IDRIVE = 3'b000 10
IDRIVE = 3'b001 20
IDRIVE = 3'b010 50
e ] WA 3R B LA IDRIVE = 3'b011 70
IDRIVE(SRC_HS) mA
(SOURCE) IDRIVE = 3'b100 100
IDRIVE = 3'b101 150
IDRIVE = 3'b110 200
IDRIVE = 3'b111 240
IDRIVE = 3'b000 20
IDRIVE = 3'b001 40
IDRIVE = 3'b010 95
e 0] WS A 3R B LA IDRIVE = 3'b011 130
IDRIVE(SRC_HS) mA
(SINK) IDRIVE = 3'b100 180
IDRIVE = 3'b101 280
IDRIVE = 3'b110 380
IDRIVE = 3'b111 460
IDRIVE = 3'b000 10
IDRIVE = 3'b001 20
IDRIVE = 3'b010 45
AR AU A 3R 2 HL A IDRIVE = 3'b011 70
IDRIVE(SRC_HS) mA
(SOURCE) IDRIVE = 3'b100 920
IDRIVE = 3'b101 130
IDRIVE = 3'b110 180
IDRIVE = 3'b111 225
:J:E /J/_{ %ﬁ www.toll-semi.com
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@ﬁ'fﬁ?ﬁﬁ@
WMTRFHRME, Ta=25°C.
S 75 A4 B | A | mK | BAL
IDRIVE = 3’b000 20
IDRIVE = 3’'b001 40
IDRIVE = 3’b010 95
RS A 3K 50 HA 97 IDRIVE = 3'b011 130
IDRIVE(SRC_HS) mA
(SINK) IDRIVE = 3'b100 180
IDRIVE = 3'b101 280
IDRIVE = 3b110 350
IDRIVE = 3'b111 440
. Source current after tprive 10
PREFF LA IHoLp : mA
Sink current after torive 40
o GHx 750
R AN IsTRONG mA
GLx 1000
. Pulldown GHx to OUTx 150
MR T 7 HL B RoFrF kQ
Pulldown GLx to GND 150
FEFR IR tod IN1, IN2 to GHx or GLx 500 ns
TDEAD = 2’b00 120
) TDEAD =2b01 240
i H AR X I () toeap ns
TDEAD =2b10 480
TDEAD =2b11 960
M B 3K 2y HEL Y 3K ) B
. torive 2.5 us
[A]
X IEFRIEHAL R 16
AR AL l%H&A(GHX) Vces) - V
A ) EH AL HL R -0.7
HIRIAT S5 (SP, SN, SO, VREF)
VREF #i N HJE VVRer 0.3 3.6 \Y;
‘ VREF_SCL = 00 (100%) 1 MQ
VREF %y N\ FH#T RvRer
VREF_SCL = 2'b01, 2’b10 or 2’b11 180 kQ
GAIN_CS =00; 10 < Vsp <450 mV;,
9.75 10 10.25
Vsn = GND
GAIN_CS =01;10 < Vsp <225 mV,
19.5 20 20.5 VIV
s e e Vsn = GND
KR a1 Av
GAIN_CS =10;10<Vsp <112 mV;,
39 40 41
Vsn = GND
GAIN_CS =11; 10 < Vsp < 56 mV;
78 80 82 VIV
Vsn = GND
N HE W E Vio Vsp = Vsn = GND 10 mV
P L VIo(@RIFT) Vsp = Vsn = GND 10 pV/°C
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@ﬁ'fﬁ’?ﬁ@
MERHEME, Ta=25°C,

¥ #s %4 BN OBE | BK | B
SP Hi A HLR lsp Vsp = 100 mV; Vsn = GND -20 HA
Av x
SO #it HJE Vso 4.5 \%
Vio
Vsp = Vsn= GND to Vsp =240 mV, 0.5
Vsn = GND, Av= 10; Cso = 200 pF '
Vsp = Vsn= GND to Vsp = 120 mV, 1
L Vsn = GND, Av= 20; Cso = 200 pF
KRE LI H] £ 1% ts us
Vsp = Vsn=GND to Vsp =60 mV, 5
Vsn = GND, Av=40; Cso = 200 pF
Vsp = Vsn= GND to Vsp =30 mV, 4
Vsn = GND, Av=80; Cso = 200 pF
TOFF =00 25
. ‘ TOFF =01 50
[#] 72 2 W et [ toff V&
TOFF =10 100
TOFF =11 200
TH BRI ] taLANK 2 VIS
R Thee
‘ VM falling 5.25
VM R BI{H VuvLo2 - \%
VM rising 54
VM H7 H i R s BRIAE VuvLot 45 \Y;
VM R E IR i Vuvio Hys | Rising to falling threshold 150 mV
Vvm +
VCP falling 28
FAL it 2 R B Ver_uvlo : \
Vvm +
VCP rising
3.0
FE A 2 R R IR Vcpuv Hys | Rising to falling threshold 200 mV
VDS_LEVEL = 3'b000 0.06
VDS_LEVEL = 3'b001 0.145
VDS_LEVEL =3'b010 0.17
VDS HI{H Vs (ocp) | VDS_LEVEL = 3'b011 0.2 \Y
VDS _LEVEL =3'b100 0.12
VDS _LEVEL =3'b101 0.24
VDS _LEVEL =3b110 0.48
:J:E /J/_{ %ﬁ www.toll-semi.com
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FAFESH o,
TR ME, Ta=25°C.
28 #e A BN | OBAE | BK | Bf
VDS #1{E Vbs(ocp) | VDS_LEVEL =3'b111 0.96 \%
SP i ARy R AE Vsp(ocp) | Vsp with respect to GND 0.8 1 1.2 \
OCP #H14R IEHT [H] tocp 4 4.5 5 us
OCP = ja k] tRETRY 2.8 3 3.2 ms
WD_DLY = 2'b00 10
WD_DLY = 2'b01 20
BT 1H0 € B 2% 8 3 two — ms
WD_DLY =2b10 50
WD_DLY =2'b11 100
B 114 E B ] trESET 64 us
1o T IR B i B Tsp 160 °C
i I % W AR i Thys 25 °C
www.toll-semi.com IR
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SPI Ff FrZE3K

#e iR BN | OBAE | BK | Bf
tscik SCLK /)N 100 ns
tscLk CLK $5/) fmy B P ] 50 ns
tscLkL CLK #5/ME HL - B[] 50 ns
tsu_spi SDI iy N\ HE 8 S ] 20 ns
tHp_spi SDI i NE U TR FF I (8] 30 ns
to_spo SDO %t ZEIR I (8] 30 ns
tsu_nscs NSCS 737 i [A] 50 ns
tHp_nscs NSCS R ¥R (8] 50 ns
thi_nscs NSCS AT e/ i FL I 8] 400 ns
tois nscs KW AEIR I [R], nSCS 4 7#%] SDO Hi-Z 10 ns
| ;‘_,I

| |

| I tokn |t ' I
: r . : . | 4 |

o~ X | )|( s | | | X X LsB X x
' l ' tsu_sor tho_soi l :
| L SO L
l | ”w

$DO z | | X wmsB X X LsB i &
l ”
I Itp snol tois_nscs

K 2 SPIFFHAE
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TMIS721-Q1 R T

The i s

ik

TMI8721-Q1 /& H Mt il 3R s 3%, 3@id #hEBEIYA N-MOSFET 3K 504 il ELI B ML ZERSL 24 F TAE
i, AT CAE RS A B WAL, TMIB721-Q1 LAEH YR HE 5.5V F] 38V, w[iEil nSLEEP 5 i
MNMEIFERE S, 267 AT E: PWM, PH/EN Sk 47 .

TMI8721-Q1 R et SR BN He A, S5 LRI TR AR X3 vl i BV . AR Bk 3l e i m] e it 52 %
AR FATIEE, DEFX AR MOSFET #HATH04k, TTHRAMSHE. 4 VM BRI 13.5V B, mlFI1K
MM LR (VGS)Y N 10.5V A4 . ERKK VM HIE R, VGS & [%1K.

TMI8721-Q1 P EF AR S HL AT A 15, v DU RGN VR VA BUE sh - A AT i . W& B — A7
R ES, TN RS 6] 2R RS T A B &, SO S B H SRR UK A LS, SRR RO 2348 25 7] i
o WERRME— R IIEE, WFE VM RIERY, B R RERY, B T4ME MOSFET 1) VDS it
MR A VGS Mt bR, BLA N SO T 5 o

TR

TMI8721-Q1 15 FHl rT L B (0 A\ 42 I BEAT 4210, SR =FhdailJr 3, DLE NASR Pl 58 . P
@i MODE 51 j{liE#E, w# 1 fisx. MODE 5| I7E VM I B BlR H B ARAS LR 8147 .

% 1 MODE 5| it &

MODE R7 7R
H M7 AR
L H # PH/EN
Hi-Z H # PWM

W R A E RN 2, €3, 4P,
# 2 PH/EN #£#|#5 (MODE =L)

nSLEEP PH EN | GH1 | GL1 | OUT1 | GH2 | GL2 | OUT2 | AVDD/DVDD LIRS
0 X X X X Hi-Z X X Hi-Z ANTAE HHEEHIE
1 X 0 0 1 L 0 1 L TAE 4
1 0 1 0 1 L 1 0 H TAE S&:
1 1 1 1 0 H 0 1 L TAE 1B

% 3 RHriEHE (MODE = H)

nSLEEP IN1 IN2 GH1 GL1 OUT1 | GH2 GL2 | OUT2 | AVDD/DVDD TR
0 X X X X | H-Z | X X | Hi-Z AN TAE Sleep
1 X 0 X X X 0 1 L TAE HB2 i FF )
1 X 1 X X X 1 0 H TAE HB2 =l T )
1 0 X 0 1 L X X X TAE HB1 I
1 1 X 1 0 H X X X TAE HB1 m
www.toll-semi.com *E ,J"_\' o
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& 4 PWM ##|#X (MODE = Hi-Z)

nSLEEP IN1 IN2 GH1 GL1 OUT1 | GH2 | GL2 OuUT2 | AVDD/DVDD TERE
0 X X X X Hi-z | X X Hi-Z ANTAE HEAR
1 0 0 0 0 Hi-z | 0 0 Hi-Z TAE WAT
1 1 0 1 0 H 0 1 L TAE 1E#%
1 0 1 0 1 L 1 0 H TAE S
1 1 1 0 1 L 0 1 L TAE 2R
FL L

T I LSS A 1) B K R AT LAE Ik ¢ W i R) [ 7 7D R PWM B A1 o 4 FENLAE IR SRR BRI, H
BLHL IR T Se 2H B AL F R A B DL — o B 2 BT, Y ritis 2B ik B, H gt AR 2R (R ig:
k), ERNFEE KW RIS R . SRR, SP 5] HUE 245 B ik — BUI 1A] (teuank), 285 S RE FRLIR
RAFHLEK

BRIt e AR L G PR FL P AN VREF 5 B ok BEE, RAFE 2 AV AR, 10, 20, 40, 80V/V.
A5 FH R TR 2 2T SR B (Iehor)

Vvrer — Vio x Av

Av x Rsense

Ichop =

flan, KA 50mQ, VREF HJk 3.3V, REEHA] 20V/IV, i & H T Vio 5SmV, HBA H KIRIE lcHor
H 3.2A.

RAEETBK 2551 H (SO)

TMI8721-Q1 1) SO 5| JEIf¥ Ha 55T SP A1 SN 5| &I uifg 1) B R 3 AR FE I8 25 Ave SO HLRAXAE IE ]
B A IRB A R I 0T PLE L8 H i B
| Vso — Viox Av

Av x Rsense
24 SP Al SN H &K OV B, SO 5| Jiian H UK 28 10w B 2R UBOR #5325 Vio X Ave 24 SP A1 SN
HEL KT OV B, SO 5| g H o 23 B HE 55 /805 He, FH 9 ity B 2 F T 3f8 DA JIOK 2348 75 (Vio + Vrsense) X AV

SO (V)

f SP-SN (V)

B 3 RO S

*E /J"_( ﬁﬁ www.toll-semi.com
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SO 51T AR SmA KL, AR 5| S ke, B 51 ISR S B v r A A B, I R A D TE R
Vo AEXFIRZET, fath iR A REAAR H iR ERIZIE AR 1F, B iiEE R MOS i3, B i

R RAE P, PPl R A RE

Drive Current (A)

SO (V)

Drive Current (A)

SO (V)

~ H L.

o T
Drive Brake and Slow Decay Drive Brake and Slow Decay
- tDRIVE >t tOFF >t >t
(Vio +Vrsense)X VVREF torive torr

Bl 4 BRSO M R T TR

TMI8721-Q1 RVF IR ZRAERAELRFRAL T TAE, /8 287 ZiEit SPI ¥ SH_EN {7 & 1. 751X
BT, HIKshas b T Hsh ey, BORH i H i A, 4T Hi-Z.

SO Output Hi-Z

Drive Brake and Slow Decay Drive Brake and Slow Decay
< torive > tore > >
B 0 +V, )X V! Ll i <
(VI0+ rsense, VREF tDRIVE E tOFF
Vyrer H
C T T T WVW

SO Output Hi-Z

B 5 KEefReF LA

www.toll-semi.com
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M S DR B 45+
TMI8721-Q1 & HLiETE H Hri ik zh#y, Kl 6 Wox 1 Fuksh e K .

SH1
L

Vens VM
IN1/PH ::i % % ] IH 5
Rorr

<@ Predrive VeLs
IN2/EN [
L GL1 k

3
—%}%m# ’ §§

Logic Vens VM
$ . .GH2 IH 1

A
_| Rorr '
SH2
4% predrive Veis
%,
] GL2

4% % Rorr

[~ 1

»l

nSLEEP I:

==

»l

SP

SN § Rsense

Bl 6 MIINERE

TMIB721-Q1 #&4 R A SR B 2 B4 0K 3h N V418 MOSFET, a3k SR af FEL . A Al B 3 FE
P FEL AT R Pt T PN O A AR DU AR DK B R

AR B 1) 28 ) U4 A B 2 B AT B TMIB721-Q1 ) IDRIVE 2577 28 3H TG B . 154l SOURCE H i Al
DA B N S S B0 MR SR 5h 280508 2 1) H 4R SINK HRLIFL A U4 AE K 29 SOURCE B LI A1 Y 3 43 » A
AR L O R R, IX A EL T MOSFET 4 A L 25 AU A FEL AT

B I AR 2% VM AT GND 51 B s A R e 75 o 244k — AR A8 DR e 1) i 2B P, s Ik 1] 5 3 ) (S5 AL
T %), AR ZARE W S Y B AR, AR AT RE = A X PR R A o IR R T DR A e 2 3 3
SNITHAE, BRSNS MOSFET H-5:38 A0 56 W i 1) i K

MU HUIRAS Y, DR I 18] (torive ) UGB FE R (Iorive), XIMMIER A 7R . fEX BRI J5, H
— 55 HLIR VR (oL ) R R FFMIAR BT 75 ZEAEPIRAS . 24 45 8 19403 MOSFET & B K s IRl ,  FTi
HLRAL AR 8K, DMELE torve HTRDO IR 56 2 78 E B R, U2V FEE 2 D)) %

FEm U Sl AR, ARS8 i 58 R B (Istrong) BE AR o XA T 47 By 1B MOSFET Qgs 78 HL, FF
fR¥E MOSFET b,  RIdE 4 H iy o A= RO T K

AR BiX 2 B I B RO L 2 R AR XS T, 7 1k s R MOS [R] B 3
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TMI8721-Q1 1£ AR W5 A4 MOSFET ) VDS HiJE . 24 VDS H K KT VDS BIAE i a4 i
OCP [PLRUERT ] (toce) f5 , ArilIE] OCP RAS . #MBIZ )5, H M IATE GATE 1 tretry FF42iT [a] 4
WetkH . 25, HFFRYE INX SRS E R ERE. WRE S ERAE, BHER; SUR&REIE
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VM
[o]
+ | [] VDRAIN
High-Side ,
VDS OCP [} GH1 Il—d— y
Monitor 1 ‘
- | A ouTt
EE GL1 |:__|_

+ | - —ll_J
Low-Side Y
VDS OCP @
Monitor 1 + | - ~—1

N High-Side |

VDS OCP GH2 4 X
Monitor 2 —
ouT2
- |- LI
+ [« I
GL2 < 3
Low-Side t
VDS OCP [}5k2
Monitor 2
- -
r1_SP
E[: SN % RSENSE
B L
& 8 VDS EH
VM R 73

VM HE/NT VM KR BB (UVLO2)K, H M B MOSFET G, Hifar R K], nFAULT Fi1K,
VM_UVFL {7 % 1. 2 VM B E & T RIEREUVLO2) )G, #IEVKE, nFAULT fis, VM_UVFL {£§F,
HF|5 N CLR_FLT.

B IR sh A 25 . TMIB721-Q1 #5645 B SPI B A SR = E E, £ VM R K T4 v i
RIEBIME(UVLOT)Z B, SPIARFF B AN 1) N 35 50

PR &
2 VM HLFAR T B e e R R A (UVLO D), A#E SPI & 47, nFAULT #Hik.
VCP R ERH

2 VCP 5| B A H AR T FEAef 22 R B BRAELES , H A I T MOS 22, nFAULT #4714, VCP_UVFL
I8 1. 1 VCP LT CPUV BIMEEKE LIRS, KE G, nFAULT $if, VCP_UVFL R, HZ
H N\ CLR_FLT.
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M ¥ F% R 57 (GDF)

TMI8721-Q1 it i 4% GHx A1 GLx 5| e il At b Sk 2 28 W« Gn SR 408 MOSFET Ml H % /£ tDRIVE
I} 8] 5 A A s D, TS I B M AR MR . 24 GHx BY GLx 454% %) GND. OUTx B¢ VM 5| i, 4 i
PR . A, 43 e IR S LIRS A& AFT A MOSFET B, thas R A AR Bk Bl 45 kb o e i A=
&, FTE T MOSFET ##25H, nFAULT #4if%, GDF 74 E 1. &t OCP &5} a] tretry 2 J5, X
SIFEFFEH S, nFLULT %K= . GDF fiiff#f;, EF|IS5 AN CLR_FLT.

HER{RY(TSD)

Up R e R R T IR SR W R R, U H B TS MOSFET Kb, HiATZR KM, AVDD i as 5%
i1, nFAULT 5| JIFCA%, 27474 OTSD fE 1. MEAMREMT TSD-THYS infE)5, &&HAMNKE. H
OTSD i+ & fir, EF|IH A CLR_FLT.

% 1#9(WDFLT)

TMIB721-Q1 ¥4 3 FF MCU J3 FHAE 1M Zhae, #ifRTa /m & sl g T T CARES . mid
SPI ¥ WD_EN 7% 1 JAHET IDIRe(BAEER), JFEETIME, WHER #HR4E WD_DLY {715 B K
V) ) B b AT 80 i o 27 A7 2 bk Ox00 %2l MCU 75 WD_DLY A 15 B [ i 18] [R] B& Y 2B, DLEALE T 1.
WS SE I 28 B, S A% nWDFLT 51, %4 nWDFLT 3| I ff g

1. nWDFLT 5| JI$i{i% 64us;

2. nFAULT 5] i hi i

3. ik WD_EN fi7;

4. IRBHHEEH

HICRE )
WO AT R BRI N AR 5 T o

R 5 R N

CHARGE
FAULT CONDITION H-BRIDGE AVDD DVDD RECOVERY
PUMP
UVLO Vvm < Vuviox Disabled Disabled Disabled Operating Vym > VuvLox)
CPUV Vver < V(cp_uy) Disabled Operating Operating Operating Vvep > Vicp uv)
Vbs > Vbs(ocp)
OCP Disabled Operating Operating Operating tReTRY)

Vsp — Vsn>1V

Gate voltage
GDF Disabled Operating Operating Operating {(RETRY)
unchanged after tprive)

Watchdog timer

WDFLT Disabled Operating Operating Operating CLR_FLT bit
expires
TSD Ty > Tep Disabled Disabled Disabled Operating Ty < Tsp — Thys
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SPI

TMI8721-Q1 @it SPI LR & B E . BTSN E . L HiE Bkt .
SPI i N (SDI)7Hi 5bit v 247, 3bit To oA AT 8bit £ 7 2H ik -

SPI %t #dE (SDO) 7 i1 8bit JE A7 A1 8bit HiE 7.4 i«

X154 (WO0=0), SDO 5l 15 I & 24 5 IE 7R 5 N IR 27 47 25 1 5580
X T 4 (WO0=1), SDO 5l j i3t I E A2 24 BT 1E 72 BT 25 A7 4 HH I 250

% 6 SDI A BN

R/IW ADDRESS DON'T CARE DATA

b15 | b14 | b13 | b12 | b11 | b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

WO A3 A2 A1 A0 X X X D7 D6 D5 D4 D3 D2 D1 DO

2% 7 SDO % g X

DON’T CARE DATA

b15 | b14 | b13 | b12 | b11 | b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

X X X X X X X X D7 D6 D5 D4 D3 D2 D1 DO

|
SDI X X MSB LSB X x
| T | T T
L L L
SDO z ):( MSB ):(
| I )
Capture : ' : ' I
Point | ]
| | | | |
Propagate | | | I |
Point | : ! : !
| | | | [}
& 9 SPI MHLAT &
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h N
TR TR UL B
* 8 HFERMR
AR ik 7 6 5 4 3 2 1 0
FAULT VCP_
0 FAULT WDFLT GDF OCP VM_UVFL OTSD OoTW
Status UVFL
VDS and
1 H2_GDF L2_GDF H1_GDF L1_GDF H2_VDS L2_VDS H1_VDS L1_VDS
GDF
Main 2 RESERVED LOCK IN1/PH IN2/EN CLR_FLT
IDRIVE
3 TDEAD WD_EN WD_DLY IDRIVE
and WD
DIS_H2_ DIS_L2_ DIS_H1_ DIS_L1_
VDS 4 SO_LIM VDS
VDS VDS VDS VDS
Config 5 TOFF CHOP_IDS VREF_SCL SH_EN GAIN_CS
1. FAULT Status Register (address = 0x00h)
FAULT status is shown in Table 9 and described in Table 10.
Table 9. FAULT Status Register
b7 b6 b5 b4 b3 b2 b1 b0
FAULT WDFLT GDF OCP VM_UVFL | VCP_UVFL OTSD oTW
Table 10. FAULT Status Field Descriptions
Bit Field Type Default | Description
7 FAULT R 0 Logic OR of the FAULT status register excluding the OTW bit
6 WDFLT R 0 Watchdog time-out fault
5 GDF R 0 Indicates gate drive fault condition
4 OCP R 0 Indicates VDS monitor overcurrent fault condition
3 VM_UVFL R 0 Indicates VM undervoltage lockout fault condition
2 VCP_UVFL R 0 Indicates charge-pump undervoltage fault condition
1 OTSD R 0 Indicates overtemperature shutdown
0 oTW R 0 Indicates overtemperature warning
. ALl
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2. VDS and GDF Status Register (address = 0x01h)

TMI8721-Q1

VDS and GDF status is shown in Table 11 and described in Table 12.

Table 11. VDS and GDF Status Register

b7 b6 b5 b4 b3 b2 b1 b0
H2_GDF L2_GDF H1_GDF L1_GDF H2_VDS L2_VDS H1_VDS L1_VDS
Table 12. VDS and GDF Status Field Descriptions
Bit Field Type Default | Description
7 H2_GDF R 0 Indicates gate drive fault on the high-side FET of half-bridge 2
6 L2_GDF R 0 Indicates gate drive fault on the low-side FET of half-bridge 2
5 H1_GDF R 0 Indicates gate drive fault on the high-side FET of half-bridge 1
4 L1_GDF R 0 Indicates gate drive fault on the low-side FET of half-bridge 1
Indicates VDS monitor overcurrent fault on the high-side FET of
3 H2_VDS R 0
half-bridge 2
Indicates VDS monitor overcurrent fault on the low-side FET of
2 L2_VDS R 0
half-bridge 2
Indicates VDS monitor overcurrent fault on the high-side FET of
1 H1_VDS R 0
half-bridge 1
Indicates VDS monitor overcurrent fault on the low-side FET of
0 L1_VDS R 0
half-bridge 1

3. Main Control Register (address = 0x02h)
Main control is shown in Table 13 and described in Table 14.

Table 13. Main Control Register

b7 b6 b5 b4 b3 b2 b1 b0

RESERVED LOCK IN1/PH IN2/EN CLR_FLT

www.toll-semi.com

IR

TMI8721-Q1 V1.0 2023.05 21




TMI8721-Q1

R BT

TOLL Microelectronic

Table 14. Main Control Field Descriptions

Bit Field Type Default | Description
7-6 RESERVED R/W 00 Reserved
Write 110b to lock the settings by ignoring further register
changes except to address 0x02h. Writing any sequence other
5-3 LOCK R/wW 011 than 110b has no effect when unlocked.
Write 011b to this register to unlock all registers. Writing any
sequence other than 011b has no effect when locked.
2 IN1/PH R/W 0 This bit is ORed with the IN1/PH pin
1 IN2/EN R/W 0 This bit is ORed with the IN2/EN pin
0 CLR_FLT R/W 0 Write a 1 to this bit to clear the fault bits

4. IDRIVE and WD Control Register (address = 0x03h)

IDRIVE and WD control is shown in Table 15 and described in Table 16.

Table 15. IDRIVE and WD Control Register

b7

b6

b5

b4

b3 b2 b1 b0

RESERVED

LOCK

IN1/PH IN2/EN CLR_FLT

Table 16. IDRIVE and WD Control Field Descriptions

Bit

Field

Type

Default

Description

TDEAD

R/wW

00

Dead time

00b =120 ns
01b =240 ns
10b =480 ns
11b =960 ns

WD_EN

R/W

Enables or disables the watchdog time (disabled by default)

4-3

WD_DLY

R/wW

00

Watchdog timeout delay (if WD_EN = 1)
00b =10 ms

01b =20 ms

10b =50 ms

11b =100 ms

IDRIVE

R/W

11

Sets the peak source current and peak sink current of the gate

drive. Table lists the bit settings.
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Table 17. IDRIVE Bit Settings

Bit Value

Source Current

Sink Current

Vw=5.5V

Vym=13.5V

V=55V

Vwm=13.5V

000

High-side: 10 mA
Low-side: 10 mA

High-side: 10 mA
Low-side: 10 mA

High-side: 20 mA
Low-side: 20 mA

High-side: 20 mA
Low-side: 20 mA

010

High-side: 20 mA
Low-side: 20 mA

High-side: 20 mA
Low-side: 20 mA

High-side: 40 mA
Low-side: 40 mA

High-side: 40 mA
Low-side: 40 mA

010

High-side: 50 mA
Low-side: 40 mA

High-side: 50 mA
Low-side: 45 mA

High-side: 90 mA
Low-side: 85 mA

High-side: 95 mA
Low-side: 95 mA

011

High-side: 70 mA
Low-side: 55 mA

High-side: 70 mA
Low-side: 60 mA

High-side: 120 mA
Low-side: 115 mA

High-side: 130 mA
Low-side: 125 mA

100

High-side: 100 mA
Low-side: 75 mA

High-side: 105 mA
Low-side: 90 mA

High-side: 170 mA
Low-side: 160 mA

High-side: 185 mA
Low-side: 180 mA

101

High-side: 145 mA
Low-side: 115 mA

High-side: 155 mA
Low-side: 130 mA

High-side: 250 mA
Low-side: 235 mA

High-side: 265 mA
Low-side: 260 mA

110

High-side: 190 mA
Low-side: 145 mA

High-side: 210 mA
Low-side: 180 mA

High-side: 330 mA
Low-side: 300 mA

High-side: 350 mA
Low-side: 350 mA

111

High-side: 240 mA
Low-side: 190 mA

High-side: 260 mA
Low-side: 225 mA

High-side: 420 mA
Low-side: 360 mA

High-side: 440 mA
Low-side: 430 mA

IR
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5. VDS Control Register (address = 0x04h)

VDS control is shown in Table 18 and described in Table 19.

Table 18. VDS Control Register

b7 b6 b5 b4 b3 b2 b1 b0

SO_LIM VDS DIS_H2_VDS | DIS_L2 VDS | DIS_H1_VDS | DIS_L1_VDS

Table 19. VDS Control Field Descriptions

Bit Field Type Default | Description

Ob = Default operation
7 SO_LIM R/W 0
1b = SO output is voltage-limited to 3.6 V

Sets the Vbps(ocp) monitor for each FET
000b = 0.06 V

001b =0.145V

010b=0.17 V

6-4 VDS R/W 111 011b=0.2V

100b =0.12V

101b=0.24 V

110b =0.48 V

111b=0.96 V

Disables the VDS monitor on the high-side FET of half-bridge 2
3 DIS_H2_VDS R/W 0
(enabled by default)

Disables the VDS monitor on the low-side FET of half-bridge 2
2 DIS_L2_VDS R/W 0
(enabled by default)

Disables the VDS monitor on the high-side FET of half-bridge 1
1 DIS_H1_VDS R/W 0
(enabled by default)

Disables the VDS monitor on the low-side FET of half-bridge 1
0 DIS_L1_VDS R/W 0
(enabled by default)

6. Config Control Register (address = 0x05h)
Config control is shown in Table 20 and described in Table 21.

Table 20. Config Control Register

b7 b6 b5 b4 b3 b2 b1 b0

TOFF CHOP_IDS VREF_SCL SH_EN GAIN_CS
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24 TMI8721-Q1 V1.0 2023.05


http://www.toll-semi.com

IR BT

TOLL Microelectronic

TMI8721-Q1

Table 21. Config Control Field Descriptions

Bit Field

Type

Default

Description

7-6 TOFF

R/W

00

Off time for PWM current chopping
00b =25 ps

01b =50 ps

10b =100 ps

11b =200 ps

5 CHOP_IDS

R/wW

Disables current regulation (enabled by default)

4-3 VREF_SCL

R/wW

00

Scale factor for the VREF input
00b = 100%

01b =75%

10b = 50%

11b = 25%

2 SH_EN

R/wW

Enables sample and hold operation of the shunt amplifier

(disabled by default)

1-0 GAIN_CS

R/W

01

Shunt amplifier gain setting
00b =10 VIV

01b =19.8 VIV

10b =39.4 VIV

11b =78 VIV

IR
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HEER
QFN5x5-32
D e
— N _.-'_]-._ N3Z l
o guuuuyuu U_E’[
—r Lo B
-] N (-
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D | — d
+ m > + fa
) D1 ‘an
] d
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Top View Bottom View
.:|_ —
g
Side View
Dimensions In Millimeters Dimensions In Millimeters
Symbol Symbol
Min Max Min Max
A 0.700 0.800 E1 3.300 3.500
A1 0.000 0.050 k 0.200MIN
A3 0.203REF e 0.500TYP
D 4.924 5.076 b 0.200 0.300
E 4.924 5.076 L 0.324 0.476
D1 3.300 3.500
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BERT

i R~F: QFN5x5-32

0.30£0.08

!
6.3040.10

: 0040.08

4.00+0.10

& D4

#‘5

L 7
1.1040,10 <L E00:049 % \
A SCALE
Unit: mm
Symbol | Dimensions | Symbol | Dimensions | Symbol | Dimensions | Symbol | Dimensions
A0 6.70+0.10 5° TYP E 1.75+£0.10 D1 1.55MIN
BO 10.05+0.10 0.30£0.05 F 7.50£0.10 PO 0.30+0.10
Ko 1.50£0.10 16.00+£0.30 P2 2.00+0.10 10P0 40.0010.20
K1 1.35£0.10 8.00£0.10 D 1.50£0.10
B R~F: QFN5x5-32
Unit: mm

R

1) A RF B BLEE KO B4

gA

9N

W1(+2/0)

W2(Max)

W2(Max)

330£2.0

10041

.0 12.4

18.4

11.9/15.4

2) fERAEE N 5000,
3) MSL Z5H 3 2.
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