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tRESET NnSLEEP & A7kt NSLEEP Ik HL P 2 AN I8 B 5 2 472 18 35 us
?ﬁRV8889-Q1 , NSLEEP =1 Z#iili#% 06 0.9 ms
twake i i 1]
DRV8889A-Q1 , nSLEEP = 1 % SPI 100 200 s
ek
%Rvsasg-o1 , VM > UVLO Z#i % 0.6 0.9 ms
fon TR DRV8889A-Q1 , SPI % , VM > 04 0.9 s
UVLO %4 ' '
Vbvob P R AR R AR FLE FTEANEBFE, , BV < Vyy < 45V 45 5 55 \%
BI#% ( VCP. CPH. CPL)
Vycp VCP T.{EH & VM + 35 \Y
fver) FELfif 2R AT % Vym > UVLO ; nSLEEP =1 400 kHz
DA A ( STEP. DIR. nSLEEP. nSCS. SCLK. SDI. DRVOFF )
ViL N B AR L L R 0 0.6 \%
\um NI T L 15 55 \Y
Vhys N IB IR 150 mV
IiL1 BN IZ AR L LR VIN = 0V ( nSCS. DRVOFF ) 8 12 LA
li2 N IE R HBIR VIN = 0V 1 1 LA
liH1 B R T AL VIN = DVDD ( nSCS. DRVOFF ) 500 nA
liH2 N IB IR E HOSF HR VIN = 5V 50 A
% (SDO)
Rpp,spo Wz HLFH 5mA 3% , bL GND % 40 75 Q
Rpu,spo  AHEE A HIEH 5mA fi#k , LL VSDO JyFkifE 30 60 Q
Ispo SDO Mk H i SDO = VSDO #I OV -1 1 BA
il (nFAULT)
Vou R AR T lo = 5mA 0.4 v
lon A HH 32 A v e TIE FRL A Vym = 13.5V -1 1 LA
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WA TR RIS (KRIEBEWY ) o Ty =25°C H Vyy = 13.5V I, 38 F S A R A%

2% R | BME RmE BkE] e
BB E ML (AOUT1. AOUT2. BOUT1. BOUT2)
T;=25°C, Ip=-1A 450 550 mQ
Rosonty =il FET S8 B bl T;=125°C, Ip=-1A 700 850 mQ
T,=150°C , lo =-1A 780 950 mQ
T,;=25°C, lg=1A 450 550 mQ
Rosony MU FET SH@ HiFH T;=125°C, lp=1A 700 850 mQ
T,=150°C, lp = 1A 780 950 mQ
SR=00b, VM =135V, lo=0.5A 10
e T SR=01b, VM =135V, Io = 0.5A 35 Vs
SR=10b, VM =135V, Io = 0.5A 50
SR=11b, VM =135V , Ig = 0.5A 105
PWM Wit (VREF)
Kv e PH I 22 VIA
TOFF = 00b 7
torr PWM 5 Wi i) TOFF =015 10 us
TOFF = 10b 24
TOFF = 11b 32
lo=1.5A, 10% % 20% L& -13 10
Alrip PR A i lo=1.5A, 20% & 67% HHWE -8 8 %
lo=15A, 67% % 100% R E -75 7.5
lo.ch AOUT 71 BOUT HLfILAE lo=1.5A 25 25 %
PR LR
VM FF& , UVLO FF% 4.15 4.25 4.35
Vuvio VM UVLO 4% \Y
VM L7+, UVLO LTt 4.25 4.35 4.45
VuvioHys  RIEIEH FETREEIE 100 mV
VRsT VM UVLO £ 17 VM R, #8454, 6 SPIAE 3.9 \Y
Vepuv CERTEY/ IR VCP FF% ; CPUV 45 VM + 2 \Y
locp SORT N /A WAATAT FET FI 24 A
toce KPR Vi = 37V ° us
Vym = 37V 0.5
tReTRY byt 2 e [ OCP_MODE = 1b 4 ms
DRV8889-Q1 , EN_OL = 1b 200
DRV8889A-Q1 , EN_OL = 1b , 200
OL_TIME = 00b
DRV8889A-Q1 , EN_OL = 1b , 125
toL T SRS e ] OL_TIME =01b ms
DRV8889A-Q1 , EN_OL = 1b , 75
OL_TIME = 10b
DRV8889A-Q1 , EN_OL = 1b , 3
OL_TIME = 11b
lo T 38 AL 30 mA
Torw PURAE S PIAZIRLIE T, 135 150 165 °C
Tutw R WAZIELE T, -25 -10 5 °C
Totsp P PIAZIRE T, 150 165 180 °C
Thys_oTsp  HAKWHEH PR T, 20 °C
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WA TR RIS (KRIEBEWY ) o Ty =25°C H Vyy = 13.5V I, 38 F S A R A%

ZH PR A B/ME HAUH BAE|  BAL
Thys_ otw  Ib#ER IR WAZIRE T, 20 °C
Thys utw  RIRE IR WL T, 10 °C
6.6 SPI i P ER

BAME  BME BKNE| B

treapy)  SPI % , VM > Vggr 1 ms
tewky SCLK /N 100 ns
tcLkn) SCLK i a1 L~ (7] 50 ns
tcky SCLK 5 8 L~ (1] 50 ns
tsu(sory SDI i N\ B i ] 20 ns
thsoi) SDI i N AR FFT [i] 30 ns
taspo) SDO #irth BB i), SCLK &% SDO 1%k , C. = 20pF 30 ns
tsunscs)  NSCS HiA B E B[] 50 ns
thinscs) nSCS % A PRIFT [A] 50 ns
trinscs)y  IRHLSPA AT nSCS 5 ey B~ I 1] 2 us
taismscs)  NSCS ZEHETF , nSCS FiH-F £ SDO &ifHt 10 ns
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6.7 S E R FPER
FEGEUU TAESAF PR (BRAES AU ) » Ty=25°C H Vyw = 13.5V I, i& A SRR
NO. wB/ME BR{E LA

1 |fsTep AR 500(1) kHz

2 |twhsTEP) Jik RSzt R) , STEP & HF 970 ns

3 |twysTEP) Wk pE R L) 8], STEP i HL 970 ns

4 |tsupIr, Mx) W EINE , DIR & STEP FJf 200 ns

5 |tHoIr, My #5418 , DIR & STEP EF 200 ns

(1) STEP % A\ LAES# ] ik 500kHz , {H RS0 98 52 L s bR i) .
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6.8 SRR
PRV TAESFAF TS ( BRIAESAUEH)
2 4
J— ? = 53,23 Pl — VI = 4.5V
2| T aFUL — VM=V
— Ta=25°C L~ 15 — VM= 135V
2| —Ta= 5;2 | B — VM =18V
— Ta=125°C /”f/--"f-’/ — WM = 24V
2.4 3 WM = 45V
1]
ERPP A Z
= L~ 25
L] £
g, 1 1] E
2 s R N e B e S
3 18 N =———— -
@ L~ 11 & — Tt
5 LA N —— T
LA —H
. L
——— D5
5 10 15 20 zjf- 30 35 40 45 40 20 [i] 1] 40 B0 80 100 120
Supply Voltage (V) Ambiznt Temperature {*C)
Kl 6-1. EEIR FLUR5 VM [R5 & 6-2. FEHR IR SR E R IR R
= — .= 40°C _ — VM =45V
T.-pC — VM=
55| 1. =25c 5.8 — VM= 135V
— T.=EEC — VM=
57| — Ta=125°C — VM =2y
5 g VM = 45V
g 5 E E
E A= E 5.4
3 53 E = S
E E 4 E -
£° :
4.3 -
.7 4.5
45 4.5
Te 10 1= 2 25 s a5 40 a5 40 20 0 20 40 6 80 100 12
Supply Voltage (V) Armbiznt Temparaturs {5}
& 6-3. THEMIS VM [MHI%R F 6-4. TAR IS RIIRR
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0.8 0T
— VM= 4.5V
— VM =3V
073 0.85 | — VM= 13.58Y
— VM =18V
0.7 — VM =24
0.6 WM = 45
g oe I — g »
E: Zoss a
i o8 o
o I o
- P~ ] ] /
2 0ES & 05 e
3 = /’
El 3
0.5
b ] —— e — 0.45 /
0.45 //
-ttt ] 0.4 f/ /
0.4
e —e e e T
0.35 0.35
5 10 15 0 25 0 15 40 45 -40 =20 ] 20 40 80 80 100 120
Supphy Voltage (V) Ambient Temperature (C)
& 6-5. {0 Rpsion) 5 VM [HKIR R B 6-6. fi&fU Rps(on) S#REFIHIKR
0.5 0.65
— Ta = -40°C — VM =45V |
075 — T =0°C — VM =3
o  T.=C 06| — vM=13.50 e
0.7 — T.=85C — VM= 1EY /
— Ta=125°C — VM =24V //
085 0.55 VM = 45V L
: 08 Z 05 P
L = 7
z T e e i C s RNy S 3z /
= w045
£ 05 = L~
=2 =
= I /
0.45 it = - = 0.4 V4
0.4 ﬁ
WWWWWWW 0.8 “
0 s = f
0.35 T e SN PN R [ 7 R
0.3 0.2
5 10 5 20 5 0 35 40 45 -40 -2 1] 20 40 &0 B0 100 120
Supphy Voltage (V) Ambient Temperature {C)
7. =5 E - N N
/& 6-7. &M Rpsion) 5 VM REIFIR R & 6-8. Bfl Rpsion) SEEERIMFER
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7 VE4N
7.1 R

DRV8889-Q1 il DRV8889A-Q1 #3 17 F T XA 5 1t FE ALY B R LIRS BRI T B o IZ AR EERR T AN N V518
% MOSFET H M. £ Al H LIk B AR 75 FEL S DA R — /Nt 2 FE 2% . s mT LLidist 4.5V 2 45V [ IR
ftep | I HASWE R A EIE 2.4A (IIEME . 1.5A HITHEREEL 1.1A Y5 (rms) B%H BIR . S2RR AT B R A1) 5 1
F O TR IR B . W f R A1 PCB #PEfE. 5 DRV8889-Q1 Lt , DRV8889A-Q1 H A %Atk E |, FH T
T 546 A7 26k A U0 1) R0 3o 3 vk 22 IR SNV [ sk ] . k4, DRV8889-Q1 3 Hi 5 ERAJE A H #5 , 1 DRV8889A-Q1 %%
FHH #r.

2608 PRSI ML M 0, 7 R T A1 004 K0 s L 248 1 R 507 0 8 Y 2
MOSFET HEATHIFEREI | 18 Kk T KL e ()30 S H5RE . S5 VREF 31 BOA o FE R 45 W VY 5 A o
BEPERER T SMRALIERA RAIKE , JF4i/N T Bk PCB R

f&i 55 If) STEP/DIR $2 11 o VR AR 4 i) 25 5 B D i ML 7 [l FE 30K o N304 FE S8 vl DARAT i 4l 2y, Thi e
T AN R SR A IR . RS AT sL Bl bt . Pt | DL 1/4. 1/8. 1/16. 1/32. 1/64. 1/128 Al
1/256 bk, B TARER D | A —FrEEIE IR0 AR, AT DA 1 LG S 3 R A
FH P AT DAAE LR g B X 2 RV L B R A o 7RI B gl s, T DUE B RIR & . IRA k. A8t 8u
P BT RE VI DL NS I 1T 7 & o 1B IR A s AR B T D A RS R R, 7R R D R R R
TPk B AL T SR AT DRSS E R R A AR, JERME LA LR AL RN . B BE AR S0 s
i AT AR SCITI 8] S0 il &, DA K PR B2 st sk /b AL 20 FLIRE (1) 2 B o 85 RE R B0 A5 S 0 A P (3] 72 9 W sf
B BhA&STRE DR, PA R IR B hid > WL IR I R B, R SR B B /M /IMb . FERT BRI
S s RN 1% 88 AT DLE ARG AL EE AT TR T B R R SR R 2 18] S FRL S AR RS |, SR ARG E AL % Ok i
DN 5% N pe)

A AN BT IR a A P S AT AR AR A T AT B . AR S R R s AR S S, AT I R ek
DR RS RS

% DAC Zhfgfdifahl#s L7 AT VREF B R FEAERT AT R 4% Bt . A 75 B A nl e 4N
S|V 1R 365 DAC | 1Z 36\ 51 B 70 VR 42 i) 8% sk AR AL R T FESR 118 R ThFE .

ARG MRIDFERIRE , DL VAR A T 3h RN L 58 ThAE.
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7.2 RETHEE

v

VM VM

%0-01 HF io_m HFJIE“”‘
= = =

\j:l L M
—— 0.22pF Power > #
T vCP 1 AouTt
L
::[: |
CPH Charge [ I ||-<-
J_ Pump ¥ —
0.022 uF [ | Current |
—|_ CPL B Sense |
Gate S&qegtpe'
Drivers M or
DVDD DVDD
J_ L Regulator 4{1* e
Im? pF 1 ] AOUT2
— — L
) ) e
r I ||—‘
Current
-+ [
Digital ] Sense [ [ EShD
Core L J_
control | |
Inputs
| sINE DAC VM
——IM ?
M1~ [ BoUTH
L
|
e
» A4 l ||—
SPI Current |
h Sense
Microstepping Gate M
SCLK 1 = | vspo Indexer Drivers
L Smart tune 4{*
1 ' BOUT2
— C L
E_ i
¥ I —
- P Current \
L Protection Sense (- PGND
Overcurrent L

Stall Detection v {4 JRQ Fault Output _[ NFAULT

VREF Open Load SINE DAC
Analog

Input Overtemperature

[ ] [
- PPAD L anp

Undervoltage
Virer Rerawt
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7.3 Frtk Ui B

# 7-1 51 7 DRV8889-Q1 F1 DRV8B88IA-Q1 #5 HIHERE M 4L+ -

R T1. SR

A S 1 51k 2 e

Cumt VM GND Wi A5E HLUFE A VM 1 XTR 0.01uF P2 i 75 5%

Cumz VM GND WEHE AN VM IR R B AR

Cvep VCP VM X7R0.22F 16V [ 4 2 4%

Csw CPH CPL AE HLE A VM [ XTR 0.022uF W% 7588

Covop DVDD GND A8 A 0.47pF & 1uF f) X7R 6.3V 475 28
RoFAULT vee () nFAULT >4.7kQ Hi L

RRreF1 VREF vcC FF BRI i B . I © Rrepq M Rrero MIFEIEEHLFH MK T 50kQ.

Rrera ( i ) VREF GND

(1) VCC ARz L5, B H nFAULT 7% VCC Bt & B4y ; nFAULT W et Bhis) D

VDD

7.3.1 BRSNS B AUEE
At LIRS A% R DUE R DR = RS A 4 B RLE R s 7 SRk T 2
7.3.1.1 B B E

o YR AN % rH R U AR R A S2 I TR R T BIE locp AOBRM . Ve AR AR AR AT IR A RS r bkl , 51 2n 24 %) i 2
FERI , BCYE G ARR AR . H  locp MIBECMETRE 1 AP LIRS &% (1 W IR ATUE 1L -

o MR R A R ATUE (N 2.4A..
7.3.1.2 B R ETHVE H

BTTRR (P ) B AR R B ) AR MR RE o BT AR BRI 2 T RDS(ON) ETHAIR B [E] . PWM i, 48
P S PN R GEAE 26°C LN MR AR RETHEE ORI SERR ) TR 75 AR LI AT BE B R BOE AR, IR
T IR .

%A RN A 7 M R AUE (N 1.1A

7.3.1.3 HEEHRIEHE

TR AR R T 4l B IE X BRI R B TR . BT IR SRR ARIE 53 7 MR IR A O, Rl B R R R el S
PAFEYE . WHEAEBERPEMELN V2 % Ijus-

e PR MR AR FIRAUE (H O 1.5A

WA\ 87 AR B AR -

Full-scale current

Output Current

Step Input

A 7-1. HEEM TR ER
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7.3.2 PWM HHLIKE) 3%
e E AW 4 H ks gs |, T IS XD # AL AN Sl . | 7-2 R T % IR 5 HEE

s

r:|xOUT1
L L
< &
'_
r v
< Current o
Sense
Microstepping alnd Gate VM
Current Regulation > Dri
. rivers
Logic
& }
] r:|xOUT2
— L
< &
'_
r v
| Current o
Sense
r:| PGND
L

& 7-2. PWM HHLIRZN 23 5 HE R

7.3.3 (b BB

AR B AP TFEZMARE N BN, SPI FF 841 MICROSTEP_MODE i ] it & 5 ik A
R, Wk 7-2 s

RT1-2. B HEE

MICROSTEP_MODE piz7iv 520
0000b 100% HLGR I ADHE ( #E R )
0001b 71% WA S HE ( WiAHERE )
0010b FEAEIS 1/2 ik
0011b 112 353t
0100b 1/4 ik
0101b 1/8 ik
0110b 116 Sk
0111b 1/32 Btk
1000b 1/64 3
1001b 1/128 53
1010b 1/256 # ik

FT-3 R T AL (T1% B ) « 172 B3k, 1/4 B3R 1/8 (BB T IR AR B A HE 7 17 5 s s
HEr HE R A B AR [F] A 0. AOUT HL AL B A I IE5% , BOUT HR A B MK ARTZ . 1F IR BT IS A
xOUT1 5| i 1A] xOUT2 5] B E B -
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£ STEP M NIIREA ETHIY , 70 A s BIRME 10 R —AVIRZS . J5 F% M DIR 51 JIEHE m i Pt AT o Wk
DIR SIS ZARAR R, WU AH S o

FED IR, RSB, W5 FEASTE STEP EFHI O N AT HER] T — AN ERCRA , DUESLIL

WL R A B E .

24 DIR =0 HH NS (45, 135, 225 5 315 i ) I, #£ STEP 31 EFEHA ETHA K
M, DMELE AT oD 5 =00 B 4 D B A G e FE B . S — Mk A S5 A AR,

N QUIES kP Ny 22 e I R e oA i S

PR TN 46°. RG A LlE . 1B AR R R BUE Ja s0R H IR 0S 2E 2GS
R 7-3. AN RGBT 13

&

N N AOUT =y BOUT HY
118 B3 114 3 112 B3 it (ﬁﬁggﬁw) (%ﬁggﬁw) s (%)
1 1 1 0 100 0
2 20 98 1
3 2 38 92 23
4 56 83 34
5 3 2 1 71 71 45
6 83 56 56
7 4 92 38 68
8 98 20 79
9 5 3 100 0 90
10 98 -20 101
1 6 92 -38 113
12 83 -56 124
13 7 4 2 71 -71 135
14 56 -83 146
15 8 38 -92 158
16 20 -98 169
17 9 5 0 -100 180
18 -20 -98 191
19 10 -38 -92 203
20 -56 -83 214
21 1 6 3 -71 -71 225
22 -83 -56 236
23 12 -92 -38 248
24 -98 -20 259
25 13 7 -100 0 270
26 -98 20 281
27 14 -92 38 293
28 -83 56 304
29 15 8 4 -71 71 315
30 -56 83 326
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R 7-3. X HERAZH T F (continued)

S . .
\ = AOUT Hii% BOUT H.J
e s L L (EEEEAK) | (EREFA) | BH )
31 16 -38 92 338
32 -20 98 349

® 7-4 Jon 7 BA 100% A i i) b ks AT .
A ey FLTUE T AT S (4 B v (L

AP HERLE 71% B b EREARE 2 1IhE |,

£ 7-4.100% HF K L5 8k

4 AOUT H% BOUT =i A (F)

1%& (HEEES) (HEREESL)
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

R 7-5 JEon TAREIS 112 DR . XMODRERLLIEIS 1/2 BitigdT

THAEE Z TR (EAE L I R ) 2

AL = (R R
£ 7-5. JEIEFF 1/2 SR
E1EF 1/2 Bk AOUT H1%i BOUT M B (BE)
(WHEEREFI ) (WERFS )
1 0 100 0
2 100 100 45
3 100 0 90
4 100 - 100 135
5 0 -100 180
6 -100 - 100 225
7 -100 0 270
8 -100 100 315

7.3.4 @3+ MCU DAC #:%] VREF

FERLCGHLT | R T Re F7 LR VF 2 AN E A 2 A8k, BRI T L B2 A A 3. 18 mT LE R4t
W VREF 51, DLSE SO E R i
FEIXMIZATE AT | 5 DAC HURMBGI |, W SR T i i . iR IE %1217 , DAC i th A s
3.3V,
Controller
\ VREF VREF
DAC Analog
iy Input

& 7-3. @it DAC % JEiz4] VREF
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AT LR PWM {5
10 1.

SR IE I 28 KR VREF 5] . AiE

Controller

P

HIER AR R-C I [E] AN KT PWM 55 I

i
g

B 7-4. #iT PW

VREF VREF

: 3 Analog

_T_ Imput
BRI VREF
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7.3.5 EFEY

A AL R R PWM BRI T B EAT T . 2 KOl I, s SR i s it A — E Rl BT, 1%
AR T B SR R AN AE A S BN A R o 2 B gtk B T T 1 BRI, TR N S A 2 DL sk
AN, AR SR (B T TOFF & 47 48 e BT 3 gl A e RTINS IR S5 a5 E0 8 AT , IFa6
F—A PWM fE¥F.

Motor Current (A)

torr

-

& 7-5. BRI
PWM 45 B EL A g8 W B, % bE B 3 I SR Th 3¢ MOSFET J-556 i s AR ) MOSFET 74wt ) H s - HLIAL
Kl MOSFET i FE v e i Bh 47 (B, 1% FE M fE /2 FE A 30 IE 52 AL DAC ff H , HL it e e 3 vfk vl At il i
VREF 5| i) B 3E 4T B - 1bAh , TRQ_DAC 37 A7 8838 AT LAHE— 25 8 15 S vk fE I .
A 7R A TR E R AT H
VREF {V }

ke (A) = m «TRQ_DAC(%) =

Veer (V)< TRQ_DAC (%)
2.2(V/A)

(1)
TRQ_DAC it SPI A7 2847 % . % 7-6 HIH 7 ASE S N 24 i br E:4f .
R 7-6. %% DAC % B

TRQ_DAC BYiir e (TRQ)
0000b 100%
0001b 93.75%
0010b 87.5%
0011b 81.25%
0100b 75%
0101b 68.75%
0110b 62.5
0111b 56.25%
1000b 50%
1001b 43.75%
1010b 37.5%
1011b 31.25%
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F 7-6. #JH DAC ¥ & (continued)

TRQ_DAC BT E (TRQ)
1100b 25%
1101b 18.75%
1110b 12.5%
111b 6.25%

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: DRV8889-Q1 DRV8889A-Q1

Submit Document Feedback

21


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJO5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJO5D&partnum=DRV8889-Q1
https://www.ti.com.cn/product/cn/drv8889-q1?qgpn=drv8889-q1
https://www.ti.com.cn/product/cn/drv8889a-q1?qgpn=drv8889a-q1

i3 TEXAS

DRV8889-Q1, DRV8889A-Q1 INSTRUMENTS
ZHCSJO5D - APRIL 2020 - REVISED APRIL 2021 www.ti.com.cn
7.3.6 ZERAER

76 PWM BB, BEH H LIRS s bl ged | HEIAH PWM ST EE. K 7-6 MTH 1

JE7R T IX M L

— HIEF R RESE , H TR RFPIRE R/ « Rl ag il sk . Pl il r , —Hik

F| PWM B it 7, H MFE ARSI | S i i mdish. s FET P8 TS i

% FILSEE A Z BN, AR BRI . &l 7-6 BB H 2 R 7R g . 76180 T X
A FZ AR PRI FET SRSLBLS4L B  FEIE3 8. B 7-6 IIH 3 B 7 IX AN

v
[ I i PWM
I ON PWM OFF
— Yo . N
[ 1
] g & Slow Decay //_*——__*——___
Ef F 3 F 3 A :.|_
T ]
e (T - L (1) Drive Current /
OUTH AV I, 4xouT2 (2)Fast decay (reverse) Fast Decay
priesss— @" o -@Slow decay (brake) /
S
HE .
E+ ¥ e 3 ' El_ /
— : Mixed Decay
-t et o /|
St
_— la— TDECA
TBLANK
L TOFF
Itrip
B 7-6. ZEHAERN
Hi DECAY Z A7 d R R |, Wik 7-7 fos.
R7-7. ZREAEE
DECAY _EFHgER T RERTER
000b MR TEIR P TE IR
001b 1 Tl R Uk VRE TN PR 30%
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AOUT Current

STEP Input

BOUT Current

STEP Input

B 7-7. EFHRIT R BRI
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Increasing Phase Current (A)
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Decreasing Phase Current (A)
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Increasing Phase Current (A)
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Increasing Phase Current (A)

[€ta k> torr Pt ank P - torr >ty ank P>
: 3 :

“ torve > torive > “« topve >

Please note that these graphs are not the same scale; torr is the same

Decreasing Phase Current (A)
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Increasing Phase Current (A)
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Increasing Phase Current (A)
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