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5 Pin Configuration and Functions
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5-2. RGE Package 24-Pin VQFN with Exposed Thermal PAD Top View
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6.5 Electrical Characteristics

Typical values are at Tp = 25°C and Vy = 24 V. All limits are over recommended operating conditions, unless otherwise

noted.
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
POWER SUPPLIES (VM, DVDD)
lym VM operating supply current ENABLE = 1, nSLEEP = 1, No motor load 5 6.5 mA
lyma VM sleep mode supply current |nSLEEP =0 4 bA
tsLeep Sleep time nSLEEP = 0 to sleep-mode 120 us
tRESET nSLEEP reset pulse nSLEEP low to clear fault 20 40 us
tWAKE Wake-up time nSLEEP = 1 to output transition 0.8 1.2 ms
ton Turn-on time VM > UVLO to output transition 0.8 1.2 ms
ten Enable time ENABLE = 0/1 to output transition 5 us
(o oxtomal oad, & ars | s | s | v
Vbvbbp Internal regulator voltage
No external load, 49 435 v
Vym = 4.5V
CHARGE PUMP (VCP, CPH, CPL)
Vvep VCP operating voltage 6V <Vyy<48V Vym + 5 \%
fvee) ffggggeigy“mp switching Vyw > UVLO; nSLEEP = 1 360 KHz
LOGIC-LEVEL INPUTS (STEP, DIR, nSLEEP)
Vi Input logic-low voltage 0 0.6 \Y
\im Input logic-high voltage 1.5 5.5 \Y
Vhys Input logic hysteresis 150 mV
M Input logic-low current ViN=0V -1 1 LA
IH Input logic-high current ViN=5V 100 nA
TRI-LEVEL INPUTS (M0, DECAY0, DECAY1, ENABLE)
Vi Input logic-low voltage Tied to GND 0 0.6 \%
Vo Input Hi-Z voltage Hi-Z 1.8 2 2.2 \%
Vi3 Input logic-high voltage Tied to DVDD 2.7 5.5 \%
lo Output pull-up current 10 pA
QUAD-LEVEL INPUTS (M1, TOFF)
Vi Input logic-low voltage Tied to GND 0 0.6 \%
Vi2 330kQ + 5% to GND 1 1.25 1.4 \Y
Vi3 Input Hi-Z voltage Hi-Z 1.8 2 2.2 \Y
Vig Input logic-high voltage Tied to DVDD 27 5.5 \Y
M Output pull-up current 10 LA
CONTROL OUTPUTS (nFAULT)
VoL Output logic-low voltage lo=5mA 0.5 \%
lon Output logic-high leakage -1 1 LA
MOTOR DRIVER OUTPUTS (AOUT1, AOUT2, BOUT1, BOUT2)
T;=25°C,lp=-1A 165 200 mQ
Rps(on) High-side FET on resistance  |T;=125°C,lp=-1A 250 300 mQ
T;=150°C,lp=-1A 280 350 mQ
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Typical values are at Tp = 25°C and Vy = 24 V. All limits are over recommended operating conditions, unless otherwise

noted.
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
T;=25°C,lp=1A 165 200 mQ
Rps(on) Low-side FET on resistance T;=125°C,Ip=1A 250 300 mQ
T;=150°C,lp=1A 280 350 mQ
tsr Output slew rate \9/5’2;: 24V, lo = 1A, Between 10% and 240 Vius
PWM CURRENT CONTROL (VREF)
Kv Transimpedance gain VREF =3.3V 1.254 1.32 1.386 VIA
IVREF VREF Leakage Current VREF =3.3V 8.25 LA
TOFF =0 7
TOFF =1 16
torr PWM off-time TOFF = iz 24 us
TOFF =330 kQ to GND 32
0.25A<Ip<05A -12 12
Alrip Current trip accuracy 05A<Ip<1A -6 6 %
1A<Ig<25A -4 4
lo.ch ggtlé'rl]'i:gd BOUT current lo=25A _95 25 %
PROTECTION CIRCUITS
VM falling, UVLO falling 4.1 4.25 4.35
VuvLo VM UVLO lockout \Y
VM rising, UVLO rising 4.2 4.35 4.45
VuvioHys |Undervoltage hysteresis Rising to falling threshold 100 mV
Vepuy Charge pump undervoltage VCP falling; CPUV report Vym + 2 \%
locp Overcurrent protection Current through any FET 4 A
tocp Overcurrent deglitch time us
tRETRY Overcurrent retry time 4 ms
toL Open load detection time 50 ms
loL Open load current threshold 75 mA
ToTtsp Thermal shutdown Die temperature T 150 165 180 °C
Thys oTsp | Thermal shutdown hysteresis | Die temperature T, 20 °C

6.6 Indexer Timing Requirements

Typical limits are at T; = 25°C and Vyy = 24 V. Over recommended operating conditions unless otherwise noted.

NO. MIN MAX UNIT
1 | fstep Step frequency 500" kHz
2 |twH(sTEP) Pulse duration, STEP high 970 ns
3 |twisTEP) Pulse duration, STEP low 970 ns
4 |tsypir,Mx) |Setup time, DIR or MODEX to STEP rising 200 ns
5 |thor, Mx) Hold time, DIR or MODEXx to STEP rising 200 ns

(1)  STEP input can operate up to 500 kHz, but system bandwidth is limited by the motor load.
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D

Kl 6-1. STEP and DIR Timing Diagram

6.6.1 JLAVRRAE
] 6-2. FEAR IR 5 IR R ERK R R K 6-3. BIRERSEERNAR
E 6-4. THERREHFERERERER E 6-5. TERRSEERRIRR
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6.6.1 HLEIKR: (continued)

&l 6-6. &0 Rpson) & HRIRREMKSCF ( MODE = 0 B 330k = B 6-7. {&M Rps(on) SRE A% A ( MODE = 0 I 330k &
GND) GND )

7 6-8. Ffll Rps(on) SR FLERI MR ( MODE = 0 X 330k & &l 6-9. =Ml Rpson) SEAE MK A ( MODE = 0 2% 330k &
GND) GND)
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R 71, SR
4 El)i: El): H
Cum1 VM PGND PIANEE HLE N VM 9 X7R 0.01uF F 2 i 25 48
Cvmz2 VM PGND T RN VM PR R A A
Cvep VCP VM X7R 0.22uF 16V V& h 4 8%
Csw CPH CPL HE RN VM I XTR 0.022uF P& 2 8%
Covop DVDD GND HA N 0.47uF & 1uF {9 X7R 6.3V [ s 2 42
RnFAULT vee ™ nFAULT >4.7kQ HiFH
RReF1 VREF vCC PSR i IR I P . 22 Rrepy M Rrepp HIFFIEHBE RS T 50kQ.
Rrers ( I3 ) VREF GND

(1) VCC ARzt EMsE , A% H nFAULT §52 VCC M B4 ; nFAULT g4 FHi%) DVDD.
7.3.1 Stepper Motor Driver Current Ratings

Stepper motor drivers can be classified using three different numbers to describe the output current: peak, RMS,
and full-scale.

7.3.1.1 IE(F HE R HEE

2 EONE A% AW EL LI A2 I I DR P SR T BRMEL locp FRIPRI o WEEARL AL SRR A AR AT I A R SR ALK o, 81 G 24 50F Fl 2
FEHE, B E S ARE RN . B, locp MIE/NMETRE 103t L HLIK ) &5 Y UEE IR AUE(H . X T
DRV8434 , &R UMK I (E IR ATUE (B 4A.

7.3.1.2 IR BIRHUEE

TR (PEy ) AR AR R R B AR e o ST IR AR ST R ST Rpgonys ETHANR EERF R, PWM
B, SRR IR 25°C R T BB e PR RETE SN . SEBR U7 AR L IR P R B R A, RO TR
MBGERE . X1 DRV8434 , AN IR IRAUE E Y 1.8A,

7.3.1.3 Full-Scale Current Rating

Full-scale current

Output Current

Step Input

& 7-1. Full-Scale and RMS Current
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7.3.2 PWM Motor Drivers

VM
x xOUT1
Current
Sense

Microstepping and Gate

Wi
Cument Regulation f—m .
Logic Drivers

xOUT2

4 I

Cumrent

1 sense
PGEHND

& 7-2. PWM Motor Driver Block Diagram

7.3.3 Microstepping Indexer

Built-in indexer logic in the device allows a number of different step modes. The MO and M1 pins are used to
configure the step mode as shown below. The settings can be changed on the fly.

R 7-2. Microstepping Indexer Settings

MO M1 STEP MODE
0 0 Full step (2-phase excitation) with 100%
current
0 330 kQ to |Full step (2-phase excitation) with 71%
GND current
1 0 Non-circular 1/2 step
Hi-Z 0 1/2 step
0 1 1/4 step
1 1 1/8 step
Hi-Z 1 1/16 step
14 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
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R 7-2. Microstepping Indexer Settings (continued)

MO M1 STEP MODE
0 Hi-Z 1/32 step
Hi-Z 330kQ to | 1/64 step
GND
Hi-Z Hi-Z 1/128 step
1 Hi-Z 1/256 step

% 7-3 shows the relative current and step directions for full-step (71% current), 1/2 step, 1/4 step and 1/8 step
operation. Higher microstepping resolutions follow the same pattern. The AOUT current is the sine of the
electrical angle and the BOUT current is the cosine of the electrical angle. Positive current is defined as current
flowing from the xOUT1 pin to the xOUT2 pin while driving.

At each rising edge of the STEP input the indexer advances to the next state in the table. The direction shown is
with the DIR pin logic high. If the DIR pin is logic low, the sequence table is reversed.

#HiE
If the step mode is changed dynamically while stepping, the indexer advances to the next valid state
for the new step mode setting at the rising edge of STEP.

The initial excitation state is an electrical angle of 45°, corresponding to 71% of full-scale current in both coils.
This state is entered immediately after power-up, after exiting logic undervoltage lockout, or after exiting sleep
mode.

% 7-3. Relative Current and Step Directions

1/8 STEP 1/4 STEP 1/2 STEP FULL STEP 71% ?fg;&?ggf{g) 32%325(?:3;) ihEG?_LF{(IgééREES)
1 1 1 0% 100% 0.00
2 20% 98% 11.25
3 2 38% 92% 22.50
4 56% 83% 33.75
5 3 2 1 71% 71% 45.00
6 83% 56% 56.25
7 4 92% 38% 67.50
8 98% 20% 78.75
9 5 3 100% 0% 90.00
10 98% -20% 101.25
1 6 92% -38% 112.50
12 83% -56% 123.75
13 7 4 2 71% -11% 135.00
14 56% -83% 146.25
15 8 38% -92% 157.50
16 20% -98% 168.75
17 9 5 0% -100% 180.00
18 -20% -98% 191.25
19 10 -38% -92% 202.50

20 -56% -83% 213.75
21 11 6 3 -11% -11% 225.00
22 -83% -56% 236.25
23 12 -92% -38% 247.50
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 15
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3 7-3. Relative Current and Step Directions (continued)

18 STEP | 1/4STEP | 1/2STEP | FULL STEP71% '(Q*'/?%&Uggfﬂg) 52;’5&“??:35 ihZCLTER('Sé‘éREES)
24 -98% -20% 258.75
25 13 7 -100% 0% 270.00
26 -98% 20% 281.25
27 1 -92% 38% 292.50
28 -83% 56% 303.75
29 15 8 4 1% 1% 315.00
30 -56% 83% 326.25
31 16 -38% 92% 337.50
32 -20% 98% 348.75

% 7-4 shows the full step operation with 100% full-scale current. This stepping mode consumes more power
than full-step mode with 71% current, but provides a higher torque at high motor RPM.

% T-4. Full Step with 100% Current

e e e T
1 100 100 45
2 100 -100 135
3 -100 -100 225
4 -100 100 315

% 7-5 shows the noncircular 1/2 - step operation. This stepping mode consumes more power than circular 1/2-
step operation, but provides a higher torque at high motor RPM.

# 7-5. Non-Circular 1/2-Stepping Current

NON-CIRCULAR 1/2-STEP AOUT CURRENT BOUT CURRENT ELECTRICAL ANGLE
(% FULL-SCALE) (% FULL-SCALE) (DEGREES)

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 Controlling VREF with an MCU DAC

In some cases, the full-scale output current may need to be changed between many different values, depending
on motor speed and loading. The voltage of the VREF pin can be adjusted in the system to change the full-scale
current.

In this mode of operation, as the DAC voltage increases, the full-scale regulation current increases as well. For
proper operation, the output of the DAC must not exceed 3.3 V.
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Controller

“, VREF
DAC ¥

7-3. Controlling VREF with a DAC Resource

WVREF
Analog
Input

The VREF pin can also be adjusted using a PWM signal and low-pass filter.

Controller

& 7-4. Controlling VREF With a PWM Resource

PV
R1
VREF

R2

Fr

VREF
Analag
Imput
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7.3.5 EFEY

T2 FEHLGEZE K LR P — S W) 3 5 SRR E) £ PWIML AT 19 RS REAT IR . 24 HORRlE I, s SR i
LAl KR BT, 23R B T BRI Se2H A RO IR S B 35 R/ e 2 BT I 1) L 3 R 15 BRI, R
R 32 N SRS 3 LA /N B, 2R QR RS2 [ R T TOFF 51 B . RTINS [R5 s, K 08B F s
THE T —A PWM &3

Motor Current (A)

torr

-

& 7-5. ELIRETBIRTY

PWM 755 B LU AR B, i UGS I S5 Th 28 MOSFET IR r A i) MOSFET Wi i FL s . FRIR
Kl MOSFET e B v AT HEAT (i B | %2 v PR LR SCIESZ A DAC Ffan it | oy S v el it i id
VREF 5| I i I AT B E

fEa LU LR AR ERE AT IR (ks) @ Irs (A) = Vrer (V)/Ky (V/A) = Vrer (V)/1.32 (VIA).
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7.3.6 Decay Modes

During PWM current chopping, the H-bridge is enabled to drive through the motor winding until the PWM current
chopping threshold is reached. This is shown in [¥| 7-6, Item 1.

Once the chopping current threshold is reached, the H-bridge can operate in two different states, fast decay or
slow decay. In fast decay mode, once the PWM chopping current level has been reached, the H-bridge reverses
state to allow winding current to flow in a reverse direction. Fast decay mode is shown in & 7-6, item 2. In slow
decay mode, winding current is re-circulated by enabling both of the low-side FETs in the bridge. This is shown
in & 7-6, Item 3.

i f i PWM
! ON P\WM OFF

‘__*—-_\

Slow Decay |-

b
=

@ Drive Current
& x0OUTZ {:_5:1 Fast decay (reverse)

Fast Decay
@ Slow decay (brake) /

EEEEEEN | - —- -
Bl
™
B
>
Y N

NN

|
+
|
|
] L
EJHJE ]E?Tﬂl—
P -

Mixed Decay

4
=1

TOFE

Itrip

& 7-6. Decay Modes

The decay mode of the DRV8434 is selected by the DECAY0 and DECAY1 pins as shown in 3 7-6. If DECAY1
pin is Hi-Z, irrespective of the DECAYO0 pin voltage, the decay mode will be smart tune dynamic decay. The
decay modes can be changed on the fly. After a decay mode change, the new decay mode is applied after a 10
us de-glitch time.

% 7-6. Decay Mode Settings

DECAY0 DECAY1 INCREASING STEPS DECREASING
STEPS
0 0 Smart tune Dynamic | Smart tune Dynamic
Decay Decay
0 1 Smart tune Ripple Smart tune Ripple
Control Control
1 0 Mixed decay: 30% Mixed decay: 30%
fast fast
H . 0,
1 1 Slow decay Mixed decay: 30%
fast
Hi-Z 0 Mixed decay: 60% Mixed decay: 60%
fast fast
Hi-Z 1 Slow decay Slow decay

K 7-7 defines increasing and decreasing current. For the slow-mixed decay mode, the decay mode is set as
slow during increasing current steps and mixed decay during decreasing current steps. In full step and
noncircular 1/2-step operation, the decay mode corresponding to decreasing steps is always used.
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AOUT Current

STEP Input

BOUT Current

STEP Input

& 7-7. Definition of Increasing and Decreasing Steps
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7.3.6.1 Slow Decay for Increasing and Decreasing Current

Increasing Phase Current (A)

[tk < torr >ty ank P - torr >

< tprive —> B torive ]

Decreasing Phase Current (A)

[Ctaank> < torr ><tg ank P torF ><tg ank P

““—tprive _>- 4‘ torive '> 4‘ torive '>
& 7-8. Slow/Slow Decay Mode

During slow decay, both low-side MOSFETs of the H-bridge are turned on, allowing the current to be
recirculated.

Slow decay exhibits the least current ripple of the decay modes for a given torr. However on decreasing current
steps, slow decay will take a long time to settle to the new |trp level because the current decreases very slowly.
If the current at the end of the off time is above the Itgp level, slow decay will be extended for multiple off time
duration, until the current at the end of the cumulative off time is below the ltgp level.

When the winding current is held static for a long time (for example while no STEP input is present), or at very
low step rates, slow decay may not properly regulate the current because back-EMF will be small or absent
across the motor windings. The motor current can rise rapidly, and may require an extremely long off-time. In
some cases this could result in loss of current regulation. An aggressive decay mode is recommended in such
cases.
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7.3.6.2 Slow Decay for Increasing Current, Mixed Decay for Decreasing Current

! |
Irrip | | | |

Increasing Phase Current (A)

A

tOFF topF

|
|
|
|
|
!
*tBLANK‘F:
:4' torive ‘P: —— torRve ———¥

Decreasing Phase Current (A)

|
|
|
|
|
|
|
Il
:*tBLANK'P'*I trasT ‘P:
»la t »la t -
P torve P4 OFF »

*tBLANK‘P:
:4—TDR|VE >

< torr

& 7-9. Slow-Mixed Decay Mode

Mixed decay begins as fast decay for an initial duration of the torr, followed by slow decay for the remainder of
the torr time. Mixed decay only occurs during decreasing current. Slow decay is used for increasing current.

This decay mode exhibits the same current ripple as slow decay mode does for increasing current, because for
increasing current, only slow decay is used in this mode. For decreasing current, the ripple is larger than slow
decay, but smaller than fast decay. On decreasing current steps, mixed decay settles to the new lgp level faster
than slow decay.
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7.3.6.3 _LI1FI T [E B IRBNR 2 Ky & R

Increasing Phase Current (A)

taLank P :1— torr —>:<'tBLANK":
: :4— torRve —»

|

|

|

|

|

|

|

|

|

|
<
<

torr

torive >

|
|
|
|
|
|
|
|
:4' torive ‘P:

_____ - -————————— — - - —— — —— —

Decreasing Phase Current (A)
IR NG

*tBLANK‘P: ¢ trasT P :*tBLANK'P:* trasT ‘P:

:4—'[DR|VE =:< torr =:< torive =:< torr »>

& 7-10. B & -TR & AR

RETERN |, TR — B A 9 PROE T, SRR EFIR I topr WS TER. EILBIT , ETHANR B F B R AT
SRAETRE T

SRR A SO U123 TR, E BRI TE N o AR T PRI BRIN VR 5 S v B A8 5 i B PR AR E F
B lrrip P

DR AL ORFFAR A I (] ( STEP SIBIESIAN ) BUD #EREARH Mg, W18 B AT RETCik IR B 1T it , DA AL
Se EAFAE R AN S . EIRXMIRET , LR ETHEE S AR R, fERA RIS (e . LS Bl
SCEBNEBIT BT e R G TR R R A R T
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7.3.6.4 Smart tune Dynamic Decay

The smart tune current regulation schemes are advanced current-regulation control methods compared to
traditional fixed off-time current regulation schemes. Smart tune current regulation schemes help the stepper
motor driver adjust the decay scheme based on operating factors such as the ones listed as follows:

* Motor winding resistance and inductance

* Motor aging effects

* Motor dynamic speed and load

* Motor supply voltage variation

* Motor back-EMF difference on rising and falling steps
* Step transitions

* Low-current versus high-current dl/dt

The device provides two different smart tune current regulation modes, named smart tune Dynamic Decay and
smart tune Ripple Control.

| | ) “
: : ltRiP | : | : : |

— [ e e ey S
< I I I
pog Do | ! | ! b
S I | ! I ! il
£ [ ! I ! !
3 [ ! | ! Pl
© o | ! I ! Ll
? Lo ] ! I ! [
- p—_—— — — — — ——— I I i
T L/ ! ! I

I I '

=] | | !
£ [ ! I ! il
2 [ ! I ! o
) [ ! | : P
o | | | !
e I I I
L | : | ! L
*tBLANK*: :4 torr F:*tBLANK*: :4— torr —>:<'tBLANK‘>I :
— torve —>! l——tormve——», I torve |

——— — — — ===+

I
I
I N

Decreasing Phase Current (A)

*tBLANK*: :4— torr —br’tBLANK‘b: <
:<—tDH|VE—P: :*tDR\VE'P:* trasT ‘F: :*IDR|VE‘P:<tFAST>:

torr #:1 tBLANK‘P:

& 7-11. Smart tune Dynamic Decay Mode

Smart tune Dynamic Decay greatly simplifies the decay mode selection by automatically configuring the decay
mode between slow, mixed, and fast decay. In mixed decay, smart tune dynamically adjusts the fast decay
percentage of the total mixed decay time. This feature eliminates motor tuning by automatically determining the
best decay setting that results in the lowest ripple for the motor.

The decay mode setting is optimized iteratively each PWM cycle. If the motor current overshoots the target trip
level, then the decay mode becomes more aggressive (add fast decay percentage) on the next cycle to prevent
regulation loss. If a long drive time must occur to reach the target trip level, the decay mode becomes less
aggressive (remove fast decay percentage) on the next cycle to operate with less ripple and more efficiently. On
falling steps, smart tune Dynamic Decay automatically switches to fast decay to reach the next step quickly.

Smart tune Dynamic Decay is optimal for applications that require minimal current ripple but want to maintain a
fixed frequency in the current regulation scheme.
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7.3.6.5 HEE LR H]

N —

Increasing Phase Current (A)

[€taiank> torr > € tgLank P < torr > € tg ank >

torr >t Ak

— tppve —> i—— torvE——>! < torve > < topve P

Decreasing Phase Current (A)

A 4

[€talank > < torr >ty ank P € torr P> tpLank P € torr

B 7-12. B RE TR SO I AR X

BIRE R S % HE 7 ltrp HLF 553 E —A valley BT SRBHTERAE . LHIRETER lgp B, WShEEHEN
B, ERER Nauey , MAZES topr BHIZE R . 198 20 A0 TAE R BRI T 450 1, s AN
MOSFET #('F# , RVFHEMEIEN . BT | topr M4 M H-FRUIZ 1T 244 A2 10

i3S TOFF 5] R Z 52 A U RS0 R BEAT e . SO0 r IR T4 € el #EON Y ITRIP.
R 7-7. RSP RE

TOFF R D BEGR T F EIRSGEE
0 19mA + ITRIP 1] 1%
1 19mA + ITRIP ) 2%
i LA 19mA + ITRIP ) 4%
330kQ & GND 19mA + ITRIP [f] 6%

T GU AR v AT DL AR S T R T, AT IR LR A R G A . B RSV SO £ E T R s K %
AT A e W IR IEDE 5 5 R RS0, DALE FEL IR0 TSI/ IR S0 . e BRSO H I R B AT AR PWM AR R AT
AEEEZ N AL, B S0 F IR AN £ B PWM SR | T BT S H e .

7.3.6.6 PWM Sc85m1 1]

B e A LSO A NS TOFF I PR e & P A 208 G PWM SRS TA] |, gk 7-8 Fon. iz as SR 3)
AT SORIWTIN H) o 7 5E ORI (8] BB, BT 0 G WIS [R) 5 B AE 10ps BOBTaQ U ik i ing ) 2 f5 AR 2K
& 7-8. R AR &

TOFF SRHTIN [A]
0 Tus
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R 7-8. XTI [A & (continued)

TOFF bt 1Al

1 16us
Hi-Z 24ys
330k & GND 32us
7.3.6.7 JHEERT ]

7E H Ml i ( SRSB BTG ) J5 , I Al Bl 4 28 K 78 i FH R ARG 0 i 258 i ol 20 — BB [A] (tgpank) - TH B
A TE] K 158 B PWM )t/ NER B IS ] o 1 B 1A] K29 1us.
7.3.7 B 2R

BT — A A AR Bl N VA TE MOSFET MR IRZh fa . 75 ZAE VM A1 VCP 5] 12 18] 9 L AR TRCE. — > Fe
BAEREREEY . IBAL | IETREEAE CPH #1 CPL 512 [R]85 E — N & AR KIS LAY

V(?M
W
0.22 uF
VCP
CPH }
0.022 pF VI
— Charge
Pum 4]
Conifrol
CPL
Bl 7-13. AR ITHER
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7.3.8 &itfe AR

DVDD #FH M T — k2 E 2. DVDD fRESS il H etk VREF & . DVDD & KA F24t 2mA 1
o NRIRIEWIZIT |, 5 & E 24K DVDD 5155 % GND.

DVDD % IR RAE N 5V. 24 DVDD LDO Hiifi it 2mA i, fr d s 2 5% T %

Wl

¥

oYDD BY, 2mA

I T

: T
i -

714, MRESTER

SR BTN L UK A B T (B Mx. DECAYx B¢ TOFF ) |, N4 % N2 5] DVDD 5| Bl i A 2 46
FaJkat. RN VM 5] sk T HEARAL AR |, b5 AT - DVDD FES 2 |, A SN FHiH
BH .o 24 Paa O\ 1 L8 R f7 FEBE Y 200kQ.

H21% nSLEEP 5| Jii%E#2 % DVDD |, 75 1) #8444 Toik 18 H BEAR AR .
7.3.9 Logic Level, Tri-Level and Quad-Level Pin Diagrams

K 7-15 shows the input structure for MO, DECAY0 and ENABLE pins.

OVDD
10pA
4375k

i
LD

K 7-15. Tri-Level Input Pin Diagram
¥ 7-16 shows the input structure for DECAY1 pin.
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OVDD

10pA

4375k

4100

I— OvDD

e

K 7-16. DECAY1 Pin Diagram

7-17 shows the input structure for M1 and TOFF pins.

OvDoD

10pA

4375 k02 i

=D
L B

& 7-17. Quad-Level Input Pin Diagram

%] 7-18 shows the input structure for STEP, DIR and nSLEEP pins.

OWDD

Fio

& 7-18. Logic-Level Input Pin Diagram
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7.3.9.1 nFAULT 5/

NFAULT 5| EA F iR H BN ERZE 5V, 3.3V 8 1.8V BEHE. SRS EREER | nFAULT 5] G802
KHSFE ; BHJE , MAR RS . T 5V bdy |, nFAULT 3] T @i — AN fE %2 %2 DVDD 311, X T 3.3V 8¢
1.8V _LHi , 2 — AN MBI

Output
Es

& 7-19. nFAULT 5| i

nFAULT

7.3.10 Rk
DRV8434 #5Fr] se 4By ik IF/RE . MR IR R FE St ity T S AN a1 ok i
7.3.10.1 VM X /& 8{E (UVLO)

T VM 5] H R e B B A PR R ) UVLO BB LR BA R, #4325 F T it 9K nFAULT 51 1B 31 A% i
o TERXFMEOT , BATESEEM . VM RIEZMHERE |, SEBWRE IERIZAT ( LIRS #HZ 1T IR nFAULT
) .

7.3.10.2 VCP X /& #& (CPUV)

itk VCP 5l IHLHE I B % CPUV HUKLLT | #SR A8 F AT H 1 JFH nFAULT 51 BISRah M6 . 2 i
T, AT REFA SRS . VCP RIELAMHE LG |, 88K E IEF a7 ( LIRS #4817 B A nFAULT 5]
T )

7.3.10.3 LR (OCP)

B MOSFET _E (PR 401 L 3t PR i) B 265 3 3L 2 [ A AR X 3 oK PR il i sk MOSFET [ HELE 4 5 b FEL 38 FR i ) R 2 Fef
AT tocp , MIZZEH P H #iHH i) MOSFET J£¥ nFAULT 5| IERE AR H T fEXMIEIL R |, B 58K R i
BATIRE . WA AT EE R F B0 NI4T« B Wi fl B 2l B, 12881 S0 ah &8 3 o AR =

7.3.10.3.1 %60

DA ENABLE 51 I B ARE , A i Bei 7 e, N , OCP FH4F J5 K & 28 F i i ok
NFAULT 5| ISRz AR . — B OCP & M4iHk: |, #F S 1ENH nSLEEP &7k el T H i E R E IEw iz
1T

7.3.10.3.2 BFER

D2k ENABLE 5| I3 E N m H T (>2.7V) , A ek EH s E . BT , OCP FHM4E¥ &2 Ff )
¥ nFAULT 5| BIZRENIK T . EEE tretry I 1H BB SAH W R G , 2805 A3 E IEW 1217 ( MALIKEI 282
17 B nFAULT 5101 ) .

7.3.10.4 FFE5 03 40 (OL)

L ST An] 28 P v 1 e 2H F L P 28 T B R R R R RE (lo) AN B2 R B 1 lrrip P2 R, I HLRFEEAT 8 ik 1 2%
BRI T[] (tor) , U BHAG N 381 % 7 28 2% A
ENABLE 5| j#iE#:3) DVDD J5 , IR IFBE ik &4k, nFAULT £ r BB . ENABLE 5] A & BHAS

B, RS A O, R H BN nSLEEP EA7Hk , nFAULT ZR Rl . 48848~ H I f ol B H i
AR | it £ 75 .
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7.3.10.5 #FH7 (OTSD)

1SR A% P R I PO T BRAE (ToTsp) » WIS ZEF H MR BT MOSFET % nFAULT 51 IBRZ AMK P, 7EIX
MBI T , RSN ARBAEP IIERFAF RN ST - S E I Ei. Z8 02 a&E
o TAERE

7.3.10.5.1 e

WK ENABLE 5l B A RIEA |, A BRIE BRI It TEMBECUT | OTSD S5 4 23 28 FHAH D& th K
NFAULT 51 BISKE) AR 25 I e 22 0 B B PR B 25389 (Totsp — Thivs_otsp) AT L R G |, #FR7E
i nSLEEP SA ik 8l D R AG 3 J5 Pk B AE #1817

7.3.10.5.2 AzIE R

D2t ENABLE 5| I B N m B (52.7V) , AReiF EH I E BN, EHElT , OTSD H4 a2 HTE
it IFH nFAULT 51 IBRS AR 45 P 220 B E BB 5 BT (Totsp — Thvs otsp) FTRHIMELL NG |
RS I 14T (LI Sh R8s 1T BB nFAULT 261 )

Fault Condition Summary

% 7-9. Fault Condition Summary

FAULT CONDITION |CONFIGURATION |ERROR |H-BRIDGE |CHARGE |INDEXER |LOGIC RECOVERY
REPORT PUMP

VM Reset .
undervoltage | VM <Vyyio _ NFAULT | Disabled | Disabled | Disabled | (Vpyop < A”t°’{‘/at'°' M >
(UVLO) 3.9V) UvLo
VCP i
undervoltage VCP < Vcpyy — nFAULT Disabled | Operating | Operating | Operating Automatic: VCP
(CPUV) > Vepuy

ENABLE = Hi-Z nFAULT Disabled | Operating | Operating | Operating Latched
Overcurrent | > - -
(OCP) out ~ focp ENABLE = 1 nFAULT | Disabled | Operating | Operating | Operating Auto:natlc retry:

RETRY
No load . . . .
Open Load (OL) detected — nFAULT | Operating | Operating | Operating | Operating Report only
™ | ENABLE = Hi-Z nFAULT Disabled Disabled | Operating | Operating Latched
erma
Shutdown TJ > TTSD . . ) ] Automatic: TJ <
(OTSD) ENABLE =1 nFAULT Disabled Disabled | Operating | Operating Torsp -
THys_oTsb

7.4 SEThRAES

7.4.1 EEARAES (nSLEEP = 0)

DRV8434 234t nSLEEP 5| ISPV H . 24 nSLEEP 5| A HEFI , DRV8434 28444 1k N LTh3E
MEARAE . fEMEIRIE RN | K22 A A& MOSFET MIHLfT4E . 4 47E nSLEEP 3] i & N B 2 )5 Had 2¢
tsieep I TEIJE , B A4 REHE NBEIRE X . 0% nSLEEP 5|78 A H 7 , DRV8434 #3444 H 5B H BEHR A 50 .
AHE L twake BHEIZ G, #8444 Be &t S NS &%

7.4.2 21X (nSLEEP =1, ENABLE=0)

ENABLE 5| T 5 H 525 H DRV8434. 4 ENABLE 5| AR HSFIS | 2K 2 2K 0 = B AR S P 922 .
7.4.3 T/E#E= ( nSLEEP =1, ENABLE = Hi-Z/1)

24 nSLEEP 5] & F. ENABLE 518 Hi-Z 588 1 H VM > UVLO It |, gt NigiTRi R, LT
twake BT Z G, #2444 Beer 5o i N AT HE £
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7.4.4 nSLEEP & A7k

Wittt nSLEEP B ALk iE M. %Kk 1) 98 B L JAE 20us & 40us 2 1], N nSLEEP 7E 40us =
120us (I A] P ARG T | M2 iE Bkl | (H B fEfT TR 2oty |, A T REAS G |, it IR s (3
B 7-20 ) o % 0K AN 50 EL A 4 E A Th B BR IR

NSLEEP

20 ps

40 ps

|

120 ps

T

Z I

ThRet T &

R T-1008 T A hreats

All faults cleared,
-—

. ~ —pe—All faults cleared, device may or may not shutdown—mie—
device stays active |

& 7-20. nSLEEP & A7k

R 7-10. THEEHEAIC S

Device shuts down (goes into sleep mode,

faults cleared by default)

I xE HE |DVDD BB  m#E alm | #A

e | 4OV YMS nSLEEP 31141 = 0 S S 3 3 3
. H =
. 5l =

T I IR B e A s T T T T
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8 Application and Implementation

&L
Information in the following applications sections is not part of the Tl component specification, and TI
does not warrant its accuracy or completeness. Tl’ s customers are responsible for determining

suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Application Information

The DRV8434 is used in bipolar stepper control.
8.2 Typical Application

The following design procedure can be used to configure the DRV8434.

27 %
0.022pF —— 28| ot MELEER N
0224
J S ENABLE f4—o
1 24
UM ——ver DIR j+—o
[ 0.2 uF 2 23
= Vi STEP |«
004 JF == 2

:]: PGND 11

£L 2
ADUTA DECAY0 }——

r?§D é DRV8434 o

e AOUT2 DECAY 1 oVDD

19

BOUTZ TOFF ——»

| 10, 14 18 vee
BOUT4 MO

12 17
Wil o 1 PGMND VREF Razr

N 13 16
: VI nFAULT MWy

14 15 10kn

GND oWDD T
100 pF| + 0.01 yF OVOD  0.47 pF
S

s T

K 8-1. Typical Application Schematic (1/8 microstepping, smart tune Ripple Control Decay, HTSSOP
package)

H
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022 yF —/— El_{ﬂjﬁl&lﬁl?‘_
. a T J o oy @
VI 3 E 5 @ % &
1
_'I'l_ VM & i} STEP |j¢—
001 uF 2 18
! (}7 PEHD M1 oVDD
» 3 17
AGUTA DECAY0 [——>
Step E+ 4 16
| s DRVB434 .
5 B
S BOUTZ TOFF |'>
B 14
BOUTY Mo
5] (] '% L B
& = 2 = B
o = A E =

VCC

& 8-2. Typical Application Schematic (1/8 microstepping, smart tune Ripple Control Decay, VQFN
package)

8.2.1 Design Requirements
% 8-1 lists the design input parameters for system design.

% 8-1. Design Parameters

DESIGN PARAMETER REFERENCE EXAMPLE VALUE
Supply voltage VM 24V
Motor winding resistance R 0.9 Q/phase
Motor winding inductance Lo 1.4 mH/phase
Motor full step angle 0 step 1.8°/step
Target microstepping level Nm 1/8 step
Target motor speed Y 18.75 rpm
Target full-scale current Irs 2A

8.2.2 Detailed Design Procedure
8.2.2.1 Stepper Motor Speed

The first step in configuring the DRV8434 requires the desired motor speed and microstepping level. If the target
application requires a constant speed, then a square wave with frequency /s, must be applied to the STEP pin.
If the target motor speed is too high, the motor does not spin. Make sure that the motor can support the target
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speed. Use 723\ 1 to calculate [step for a desired motor speed (v), microstepping level (ny,), and motor full step
angle ( 0 step)

v (rpm) x 360 (°/rot)
step (°/ StEP) x Ny, (steps/ microstep) x 60 (s/min) )

fstep (steps/s) = 0

The value of 9 g, can be found in the stepper motor data sheet, or written on the motor. For example, the motor
in this application is required to rotate at 1.8°/step for a target of 18.75 rpm at 1/8 microstep mode. Using J7 #£ =\
1, /step Can be calculated as 500 Hz.

The microstepping level is set by the MO and M1 pins and can be any of the settings listed in 3 8-2. Higher
microstepping results in a smoother motor motion and less audible noise, but requires a higher fe, to achieve
the same motor speed.

& 8-2. Microstepping Indexer Settings

MODEO | MODE1 STEP MODE
0 0 Full step (2-phase excitation) with 100%
current
0 330kQ to | Full step (2-phase excitation) with 71%
GND current
1 0 Non-circular 1/2 step
Hi-Z 0 1/2 step
0 1 1/4 step
1 1 1/8 step
Hi-Z 1 1/16 step
0 Hi-Z 1/32 step
Hi-Z 330kQ to | 1/64 step
GND
Hi-Z Hi-Z 1/128 step
1 Hi-Z 1/256 step

8.2.2.2 BT

FEA R, R RIR (Iks) AL SRR R ZE K/ T VREF LM TRQ_DAC & E ,
i 2 fos.

VREF 5|5 F ¥ kB iy 3.3V, DVDD ] F - T-idid H B4 #4244t VREF.
FEG AN | Ipg 7€ X T S K B HE R R BT R E (Itrip) -

, A.ivREF{v] TRQ DAC(S Ve (V)< TRQ_DAC(%)
o )*KV(V/A)K Q_DAG(%) = 1.32(V/A) @)

8.2.2.3 B

DRV8434A DL REIRAML S 5 | AR B 1T . LN GA B FA R HR P RE (Itrp) I, DRV8B434A &5 58
HE T E AT .
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8.2.2.4 WiH 4

Bl 8-3. & AR IR AU HI TR T I 1/8 T it

&l 8-4. B RER BN ASTER T 19 1/8 bt

& 8-5. B BE RSB IR = T 1 1/32 fP i

&l 8-6. % REIAMRBHATER /Y 1/32 ffupit

Bl 8-7. B REVAVR LU R I ZE I T~ ) 1/256 45

& 8-8. & REIAMLBNASTEIR T I 1/256 fsb it

8.2.2.5 Thermal Application

This section presents the power dissipation calculation and junction temperature estimation of the device.

8.2.2.5.1 Power Dissipation

The total power dissipation constitutes of three main components - conduction loss (Pconp), switching loss
(Psw) and power loss due to quiescent current consumption (Pgq).

8.2.2.5.2 Conduction Loss

The current path for a motor connected in full-bridge is through the high-side FET of one half-bridge and low-side
FET of the other half-bridge. The conduction loss (Pconp) depends on the motor rms current (Igps) and high-
side (Rpg(onn)) and low-side (Rpg(ont)) on-state resistances as shown in J5 &3 3.

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback 35

Product Folder Links: DRV8434



13 TEXAS

DRV8434 INSTRUMENTS
ZHCSND1A - NOVEMBER 2020 - REVISED MAY 2022 www.ti.com.cn
Pconp = 2 X (Irms)? X (Ros(onm) + Rps(ont)) (3)

The conduction loss for the typical application shown in & 8-1 is calculated in J7 £\ 4.

PCOND =2X (IRMS)2 X (RDS(ONH) + RDS(ONL)) =2X (2-A/ «/2)2 X (0165- Q +0.165-Q ) =1.32-W (4)

#HIE
This power calculation is highly dependent on the device temperature which significantly effects the

high-side and low-side on-resistance of the FETs. For more accurate calculation, consider the
dependency of on-resistance of FETs with device temperature.

8.2.2.5.3 Switching Loss

The power loss due to the PWM switching frequency depends on the slew rate (tsr), supply voltage, motor RMS
current and the PWM switching frequency. The switching losses in each H-bridge during rise-time and fall-time
are calculated as shown in J7#£5{ 5 and /7 f£5{ 6.

Psw_rise = 0.5 X Vym X Irms X trise_pwm X frwm (5)
Psw_raLL = 0.5 x Vym X Irms X traLL_pwm X frwm (6)

Both trise_pwm and tea. pwm Can be approximated as Vyw/ tsg. After substituting the values of various
parameters, and assuming 30-kHz PWM frequency, the switching losses in each H-bridge are calculated as
shown below -

Psw _Rise = 0.5 X 24-V x (2-A/ v 2) x (24-V / 240 V/ys) x 30-kHz = 0.05-W @)
Psw_paLL = 0.5 X 24-V x (1-A/ ¥ 2) x (24-V / 240 V/ps) x 30-kHz = 0.05-W (8)

The total switching loss for the stepper motor driver (Psy) is calculated as twice the sum of rise-time (Psw Rrise)
switching loss and fall-time (Psw _raLL) switching loss as shown below -

PSW =2X (PSW7R|SE + PSWﬁFALL) =2X (005-W + 005-W) =0.2-W (9)

#iE

The rise-time (trise) and the fall-time (tra ) are calculated based on typical values of the slew rate
(tsr)- This parameter is expected to change based on the supply-voltage, temperature and device to
device variation.

The switching loss is directly proportional to the PWM switching frequency. The PWM frequency in an
application will depend on the supply voltage, inductance of the motor coil, back emf voltage and OFF
time or the ripple current (for smart tune ripple control decay mode).

8.2.2.5.4 Power Dissipation Due to Quiescent Current

The power dissipation due to the quiescent current consumed by the power supply is calculated as shown below

Pa =Vym X lym (10)
Substituting the values, quiescent power loss can be calculated as shown below -

Pq = 24-V x 5-mA = 0.12-W (11)
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&1

The quiescent power loss is calculated using the typical operating supply current (lyy) which is
dependent on supply-voltage, temperature and device to device variation.

8.2.2.5.5 Total Power Dissipation
The total power dissipation (PtoT) is calculated as the sum of conduction loss, switching loss and the quiescent
power loss as shown in 723 12.

Ptor = Pconp + Psw + PQ =1.32-W + 0.2-W + 0.12-W = 1.64-W (12)

8.2.2.5.6 Device Junction Temperature Estimation

For an ambient temperature of T and total power dissipation (Ptot), the junction temperature (T) is calculated
as -

Ty=Ta+ (Pror xRy ya)

Considering a JEDEC standard 4-layer PCB, the junction-to-ambient thermal resistance (R ja) is 29.7 °C/W for
the HTSSOP package and 39 °C/W for the VQFN package.

Assuming 25°C ambient temperature, the junction temperature for the HTSSOP package is calculated as shown
below -

T, =25°C + (1.64-W x 29.7°C/W) = 73.71°C (13)
The junction temperature for the VQFN package is calculated as shown below -

T, =25°C + (1.64-W x 39°C/W) = 88.96 °C (14)
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9 Power Supply Recommendations

The device is designed to operate from an input voltage supply (VM) range from 4.5V to 48 V. A 0.01-uF
ceramic capacitor rated for VM must be placed at each VM pin as close to the device as possible. In addition, a
bulk capacitor must be included on VM.

9.1 KAEHE

e & 538 0 ) PO AL AR LK B RGBT B B R R . M E 2 KRR AR E R AN, HEEAE
TIX G EA R

It (K R AR A R O T 2 AR, A

UL A Gt i i 1) e ey L

PR ) R R L IR

FLEMT L 2R G 2 T8 10 s A L JE

A RS2 1) HL S S0

IR RALRE (ARIER. TR B, Pl )
o HALEIE A

HLEMT FELAL X)) 28 4 2 18] 1) A SRS R ) L3 m] AR AR AL IR R o R R AR R B A AN, RG0R OB R AR
Aty 75 2O0F B R AR R A A B S PR AR A . 2 L 2 IR R AR, LR AR R AR E AT DR
UL/ NG R

Hn el H o M UUE |, (EFR AT RGEH BRI E K/ R R .

R A HUE F R R T AR, DAFE ALK RE A% 45 AR N SR A L

Parasitic Wire

Inductance
Power Supply * Motor Drive System

1 i

+ ol I i Motor

- T Driver
\ T '&
I I GND
Local IC Bypass
\/ Bulk Capacitor Capacitor
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10 Layout

10.1 Layout Guidelines

The VM pin should be bypassed to PGND using a low-ESR ceramic bypass capacitor with a recommended
value of 0.01 pF rated for VM. This capacitor should be placed as close to the VM pin as possible with a thick
trace or ground plane connection to the device PGND pin.

The VM pin must be bypassed to ground using a bulk capacitor rated for VM. This component can be an
electrolytic capacitor.

A low-ESR ceramic capacitor must be placed in between the CPL and CPH pins. A value of 0.022 pF rated for
VM is recommended. Place this component as close to the pins as possible.

A low-ESR ceramic capacitor must be placed in between the VM and VCP pins. A value of 0.22 uF rated for 16
V is recommended. Place this component as close to the pins as possible.

Bypass the DVDD pin to ground with a low-ESR ceramic capacitor. A value of 0.47 pF rated for 6.3 V is
recommended. Place this bypassing capacitor as close to the pin as possible..

10.2 Layout Example

K 10-1. HTSSOP Layout Example
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& 10-2. QFN Layout Example
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11 Device and Documentation Support
11.1 Related Documentation

* Texas Instruments, How fo Reduce Audible Noise in Stepper Motors application report

* Texas Instruments, How fo Improve Motion Smoothness and Accuracy application report

* Texas Instruments, How to Drive Unipolar Stepper Motors with DRV8xxx application report
* Texas Instruments, Calculating Motor Driver Power Dissipation application report

* Texas Instruments, Current Recirculation and Decay Modes application report

* Texas Instruments, Understanding Motor Driver Current Ratings application report

* Texas Instruments, Motor Drives Layout Guide application report

11.2 B SE T iE A

BSOS SR @SN |, i SALE ti.com LRIBSAEE SO YE . S T s AT, BRI R R RO R B
M. AR MRS S, B AT AR SO RS BT T e R .

11.3 ZREEIR

TIE2E™ T HFritizR TREIMMEESE R | i HENTFRAIGE . S 50IEI S5 . #RIA 7
ZLEi it E U ) AT A5 I R R R A T B

BRI AN A S AT HRERE” SRt XSS EIFFA AR T HARMYE |, FEEA— @ < T WS 15510
T (D -

11.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.

A b3 5% B BT & =

11.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘EE‘ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.6 RiER
TI RiE#E AARIERGIH IR TARE . &7 EE4augn AE .
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12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGE OUTLINE

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
@ 62 TYP
PIN 1 INDEX
AREA f 26X
— =
— ——
— — j
— —
— —
— —
56— —

NOTE3 | —
— —
— —
— —
— —

14— =
15
28X 0.30
B 45 | 0.19
43 [¢[01@[c[A[B]

SEE DETAIL A

i?/“\ (0.15) TYP
\‘7// j‘

2X 0.82 MAX
NOTE 5
14— —115
— r 2X 0.825 MAX
1 NOTE 5
==
—d Y —]
— — GAGE PL
405 — —
3.53 —] '\\:]
— = THERMAL
— —  PAD
— T —1
— — DETAILA
—] — TYPICAL
) — —128
le3.10 _ |
2.58
4224480/A 08/2018
NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.

5. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT

PWP0028M PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(3.4) —=|
NOTE 9
3.1)

METAL COVERED

28X (1.5) SEMM /" BY SOLDER MASK
f 1 I L ””” vl
| " !

2ox(048) [ | - CI02 e pemaus
J:;j I I |
(R0.05) TYP s T -
| | |
B i[o ol [IB‘
26X (0.65) E ! T @ I)s)
S I G SR 1 s o
o b ol L _ NOTE 9
SOLDER MASK ! | % (1.2) TYP
DEFINED PAD 1 (L ol .
\
/l\

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASK‘\ /  OPENING
\f 777777777 N
EXPOSED METAL | TT——EXPOSED METAL
0.05 MAX 4\& 0.05 MIN
ALL AROUND ALLAROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

&)
&

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 8X

SOLDER MASK DETAILS
4224480/A 08/2018

NOTES: (continued)

. Publication IPC-7351 may have alternate designs.
. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).

. Size of metal pad may vary due to creepage requirement.

Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.

i) TExXAs

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
PWP0028M PowerPAD ™ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

(3.1)
BASED ON

0.125THICK | —METAL COVERED
STEFCIL BY SOLDER MASK

N
©

|

(4.05)
BASED ON
0.125 THICK
STENCIL

|

iR R

15

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL
THICKNESSES

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 347X 453
0.125 3.10 X 4.05 (SHOWN)
0.15 2.83 X 3.70
0.175 262 X 3.42

4224480/A 08/2018

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
DRV8434PWPR ACTIVE HTSSOP PWP 28 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 DRV8434
DRV8434RGER ACTIVE VQFN RGE 24 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 DRV m
8434

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
R R R T
o O &|( Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ |
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 0O O0O0 Sprocket Holes
| |
I I
Sl I ——
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DRV8434PWPR HTSSOP| PWP 28 2500 330.0 16.4 6.9 10.2 18 12.0 | 16.0 Q1
DRV8434RGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 3-Jun-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DRV8434PWPR HTSSOP PWP 28 2500 356.0 356.0 35.0
DRV8434RGER VQFN RGE 24 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
PWP 28 PowerPAD" TSSOP - 1.2 mm max height

4.4 x9.7,0.65 mm pitch SMALL OUTLINE PACKAGE

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224765/B
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4204104/H
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RGEO0024B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Ifi s L&
05
0.3
PIN 1 INDEX AREA—] 1
4.1
3.9
0.3 f
0.2
DETAIL
OPTIONAL TERMINAL
TYPICAL
1 MAX
1o =
0.05
0.00
~— (28]
(0.2) TYP

,—EXPOSED
THERMAL PAD 0

13

SEE TERMINAL
DETAIL 5
T NE

()
S
25 -t -
28 D,
.
— -
2xfosH |/
24
PIN 1 ID
(OPTIONAL)

19 0.1@ [c[alB
& 0.050%)

4219013/A 05/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[2.45)
SYMM

Innd_ -
ﬁf}%ﬂ@ a B .

2ax “"25”5@ ¢ —
a-gee .

25 %*#SQAM
|
B

TYP lo--"o—

20X (0.5) ! |

’EE} ‘

SRR i T

| ‘
‘ (0.975) TYP J———j
L— (3.8) —J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
o SOLDER MASK
| METAL | fOPENING
| I
| |
/ ‘
|
EXPOSED T __SOLDER MASK EXPOSED—", /kMETAL UNDER
OPENING Nt SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DRRINED
(PREFERRED)

SOLDER MASK DETAILS

4219013/A 05/2017

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

. on this view. It is recommended that vias under paste be filled, plugged or tented.

i3 Texas
INSTRUMENTS
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EXAMPLE STENCIL DESIGN
RGE0024B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

—= 4X (1.08) =
(0.64) TYP

24
24X (0.6) {J*B‘E %E}«B»G 7777777 —
195,
r
24X (0.25) I:D
(R0.05) TYP ! 060
SYMM C!j T | [I] TYP

qu | ) [Ijj (3.8)
=

-

i
|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 25
78% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4219013/A 05/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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