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Types of Tests:

1. Torque vs. Regulated Current
2. Maximal RPM
3. Thermal Characteristics

4. Current Waveforms
Full Step / Fast Decay
Full Step / All Mixed Decay
Full Step / Auto Mixed Decay
Half uStep / Fast Decay
Half uStep / All Mixed Decay
Half uStep / Auto Mixed Decay
Y, uStep / Fast Decay
Y4 uStep / All Mixed Decay
Y, uStep / Auto Mixed Decay
1/8 uStep / Fast Decay
1/8 uStep / All Mixed Decay
1/8 uStep / Auto Mixed Decay
. 1/16 uStep / Fast Decay
1/16 uStep / All Mixed Decay
1/16 uStep / Auto Mixed Decay
1/32 uStep / Fast Decay
1/32 pStep / All Mixed Decay
1/32 uStep / All Mixed Decay
1/64 uStep / Fast Decay
1/64 uStep / All Mixed Decay
1/64 pStep / All Mixed Decay
1/128 uStep / Fast Decay
1/128 pStep / All Mixed Decay
1/128 uStep / All Mixed Decay
1/256 uStep / Fast Decay
. 1/256 uStep / All Mixed Decay
aa. 1/256 pStep / All Mixed Decay
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5. Current Ramp rate vs. VM
a. VM =12v
b. VM =20V
c. VM =24V

6. Holding Current
a. Fast Decay
b. All mixed Decay
c. Auto Mixed Decay
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Boost Pack DRV8711 Test Data

Measurement Tools:

Device Brand QTY CAL. due
Power Supply Agilent E3631A 1 07/29/2014
Oscilloscope Tektronix DPO 7054 1 02/12/2015
Current Probe Tektronix TCP0O030 2 04/10/2015
Thermal Imaging Fluke Ti32 1 Not Required
Magnetic Brake 1
Load:
- Stepper Motor (ACT Motor 23HS8430)
Series Step Motor Rated Rated Phase Phase Holding Detent Rotor Lead Motor Diameter
Mode Angle Length / Voltage / Current / Resistance Inductance Torque Torque Torque / Wire Weight / of shaft /
mm Vv A / mH (Min) (Max) gcm? kg mm
Ncm Ncm
23HS8430 1.8 76 3.0 3.0 1 3.5 190 6 480 4 1.05 6.35

- 2 X Inductor 330uH (Only for thermal measurement)

Test Date:

- 05/01/2014 — 05/09/2014
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1. Torque vs. Regulated Current

| FS/A Torque
05A 3.00 Ib-in 0.339 Nm
10A 7.25 Ib-in 0.819 Nm
15A 9.50 Ib-in 1.07 Nm
20A 10.5 Ib-in 1.18 Nm
25A 11.5 Ib-in 1.30 Nm
3.0A 12.5 Ib-in 1.41 Nm

Torque Measurement with Particle Brake

14
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0 0,5 1 1,5 2 2,5 3 3,5
Full Scale Current (100%)

Measurement collected @ 60 RPM, Full Step using magnetic particle brake. Loading was increased
continuously until motor stall. Measurements in other Step Modes delivered same results.
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2. Maximum RPM

Measurement Condition:

Device: (e NS
com Port: (EETN I NRS  Baud Rate: CTNINNNNED
i3 TEXAS &
X ents  BOOST-DRV8711_GUIv1.0

Controls | Registers ReadMe

Stepper Motion Profile Common Settings

é Starting Target Speed Stopping Step Mode

4 : Speed Speed Full Step -
*Degree of Microstepping
Rate Decay Mode

All Mixed Decay | ~
- o # of Steps *Current Regulation Method
Bl Bypass Indexer

Start/Stop Speed PPS

*Valid values = 32-65535 (Start/Stop <= Target)
DIR/AIN2

*Output Current Scale

TORQUE

Accel Rate 128 &4 PPSPS ISGAIN

Start/Stop Speed Profile *Sense Amplifier Gain

*Ramps to target speed

A
# of Steps STEPS

erafid val R *Full-Scale (100%) Current
alid values = 1-
Status Outputs

Start/Stop Step # Profile

*Executes set # of steps

*Valid values = 64-32768 (Incr of 64)

nFAULT

nSTALL Current Speed

*Red=Low, Green=High Motor State

De MSP430G2553

i3 Ti L
I§UMENTS BOOST-DRV8711_GUIv1.0

Controls l Registers

DECMOD
VDIV SDCNT SDTHR
OCPTH OCPDEG TDRIVEN TDRIVEP

IDRIVEN IDRIVEP
500 mV Y 2 us Y 500 ns Y

500 ns Y 100 mA Y. 50 mA >
STDLAT STD UVLO BPDF APDF BOCP AOCP OTS

R—— [cesctrours S e i

ADDR DATA

o« EN o< o K3

Motor stall at around 11000 PPS => Maximum RPM = 3300
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3. Thermal Characteristics

VM=24V

Full Scale Current = 6.23A

Phase Current = 4.4A RMS /CH2 = B2 & CH3 = A2
Load = 2 x Inductor a 330uH / 11.4A

T 2.0Akdiv QU TTE, 1 20M |

@TH RMS 4.424A

-79.295ms

1acgs RL:100k

T 2.0A/div 1o REENT] TP
—_
Auto  May 05, 2014 18:11:44

|@e» "\ 280ma || 50.0mstdiv200ks/s 5.0ps/pt

— —_
RMS* 4.439A 270.27Hz

Fig. 2 Thermal Image @ 138.7 °C HotSpot

IV axe=Hli38:7
AVg=95.6

gilin= 40,2
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4. Current Ramp Rate vs. VM
Measurement collected at Half Step, 60 RPM, All Mixed Decay

Fig. 3 VM=12V

Fig. 4 VM=24V

- L
RV Te N B, 120M || @Tm rRMs 555.3mA

@7 RMS 749.8mA

38 acgs RL:25.0k
Auto  May 07, 2014 10:54:06
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Fig. 5 VM=36V
Tk M

| i
/WM’LW TR

Fig. 6 VM=48V
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5. Current Waveforms

Baseline Settings: 60 RPM constant, t_off=36ps, t_Blank=1ps, t Decay=11us, Adaptive Blanking
Time disabled, CH2 = B2, CH3 = A2

Fig. 7 Full Step / Fast Decay

wities | teto |[PM
"

‘ mJJ..ul“‘r‘ i

Sl el

Curs1Y Pos gy | — -
| Ee»\ 1254 5.0msidiv 2.0MS/s 500nsipt
2.06A e —
077A
@B |4 1a1a 151 acqs RL:100k

Auto  May 07, 2014 11:50

EH\ ‘

@FH RMS 1.324A Curs2 Y Pos ()

| T RMS 1.337A 2.08A

Fig. 8 Full Step / All Mixed Decay

Cursi ¥ Pos T S -

| Ee»\ 1254 5.0msidiv 2.0MS/s 500nsipt

@TH 600mA/div imo CFEFIIT]
AT 600mA/div §

#T» RMS 1.364A \ 41418 !

ATDRMS  1379A | 2.08A

2.06A

Curs2 Y Pos () 26 acqs RL:100k
Auto  May 07,2014 11:49:18
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Fig. 9 Full Step / Auto Mixed Decay

File | Eciit | Trig |

.‘..\‘.H|H..\..H|‘;c“rs‘vpne -
5.0msidiv 2.0MS/s 500nsipt

@7 600mA/div LU e N E:120m Imm AL 1.25A
2.06A -
AT 600mA/div QLR B, 120M | 2.077A = 1
I 4.141A Curs2 ¥ Pos () 538 acqs RL:100k
‘ : § Auto  May 07, 2014 11:51:05

@B RVMS  1.427A
ATDRMS  1451A 2.08A

Fig. 10 Half Step / Fast Decay
File | Edit | Trig | | Math | ities | Help ‘n Tek ! T

A

e [T |
urlePa:e‘

T Y T Y N ST |
@D 500mA/div 1mo | 5.0msidiv 2.0MS/s 500nsipt
2.06A -
AT 600mA/div QLR B, 120M | >
N 525 acqs RL:100k

[ @» rus 1.338A Curs2 Y Pos (3)
Auto  May 07,2014 11:5;

ATDRMS  1333A 2.08A

10
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Fig. 11 Half Step / All Mixed Decay

| Trig | Di Meth

File | Eciit

gty

|\||\\|\\|\\||\||\\|\|curs‘

[ = s0omaiaiv Mo

1Mo GREFT

':'- RMS 1.377A
RMS 1.372A

AT 600mA/div

2.

Fig. 12 Half Step /

Meth

| Trig | oi |

File | Eciit

‘ @TH 600mA/div imo CFEFIIT]

600mA/div QLR B, 120M |

#T» RMS 1.431A
RMS 1.428A

Curs2 Y Pos ()

ities | Hep (M Tk B =

_L_\J

|mm'\1um

Y Pos gy -
5.0msidiv 2.0MS/s 500nsipt

374 acqs RL:100k

Auto  May 07,2014

Akl 2.06A
1

08A

Auto Mixed Decay
iities | Help ‘n Tek ! T

Curs1Y Pos gy |

| B \_1.07A 5.0msidiv 2.0MS/s 500nsipt

2.06A -

Curs2 ¥ Pos () 600 acqs RL:100k
Auto  May 07,2014

-2.08A

11
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Fig. 13 Quad uStep / Fast Decay

| vtites | ves (I Tek

mm

ettt

File | Eciit i v
LI s s ey s

.‘..\‘.H|H..V\..H|"cws‘vpaser .
|@e®»\ 1074 5.0msidiv 2.0MS/s 500ns/pt

@B s00mAdiv Mo EEEID
- 2.06A
AT 600mA/div QLR B, 120M |
VP —— 959 acqs RL:100K
@B RMS  1.338A \ ) Curs2¥ Pos ()
Auto May 07,2014 11:56:10
CTDRMS  1.337A 2.084

Fig. 14 Quad pStep / All Mixed Decay
| Uilities | Help ‘n

Tek M

ettt
LI e s ey s

File | Edit ;
L e e e Y

{  CursiYPos gy -
|@e®»\ 107 5.0msidiv 2.0MS/s 500nsipt

@B 600mA/div RLTeR 6, 120M
2.06A
891 acqs RL:100

AT 600mA/div QLU [eRE,:120M |
1 Curs2 Y Pos (3)
Auto  May 07, 2014 11

@B RMS  1.386A L
CTDRMS  1.386A 2.08A

12
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Fig. 15 Quad uStep / Auto Mixed Decay
iities | Help ‘n Tek ! T

| Trig | Di Meth s
L S S By B B B B S S S ey S

File | Eciit

.‘..\‘.H|H..\..H|‘;c“rs‘vpas A T T VS T S T TN HNY O S

| B\ 1.07A |( 5.0msidiv 2.0msss 500nsipt

T 600mA/div imo CFEFIIT]
2.06A 1

AT 600mA/div QLR B, 120M |
W Curs2 Y Pos {D 1252 acqs RL:100k
Auto  May 07, 2014

RMS 1.44A

-2.08A

Fig. 16 8uStep / Fast Decay
tein (IR Tek | ’

| litie s

Meth
LI e s e

| Trig | oi

File | Eciit

H

|\||\\|\\|\\||\||\\|\ CurlePa:

Y T YT T IS T N [N Y O N 1

‘ @7 600mA/div 1mo G |mm'\1 07A 5.0msidiv 2.0MS/s 500nsipt
2.06A

RL:100k

600mA/div QLR B, 120M | _
'W' Curs2 Y Pos (3) 1893 acqs
Auto  May 07,2014

-2.08A

RMS 1.344A
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14

PR TN N N TN T [N Y S S N T T R
([Ee®\ 1074

| Edit g ¢ E
—

Fig. 17 8uStep / All Mixed Decay

| Utiities | Help ‘n Tek

mm

ettt

Curs1Y Pos gy -
5.0msidiv 2.0MS/s 500nsipt

ima RS
2.06A
RL:100

@B 600mA/div
AT 600mA/div QLR B, 120M |
Curs2 Y Pos () 1817 acqs
Auto  May 07,2014 11

@TBRNS 1383 \
CTDRMS  1.386A 2.08A

Fig. 18 8uStep / Auto Mixed Decay
| vtites | ves ([

Tek M

{  CursiYPos gy -
([Ee®\ 1074 5.0msidiv 2.0MS/s 500nsipt

@B 600mA/div RLTeR 6, 120M
2.06A
1423 acqs RL:100

AT 600mA/div QLR B, 120M |
| Curs2 Y Pos (3)
Auto  May 07, 2014 11

@THRMS  1.436A \
CTDRMS  1.484A 2.08A
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Filz | Ecit |

@TH 600mA/div
AT 600mA/div

#T» RMS 1.341A
RMS 1.345A

Filz | Ecit |

@TH 600mA/div
AT 600mA/div

#T» RMS 1.38A
RMS 1.384A

Fig. 19 16uStep / Fast Decay

Curs1Y Pos gy
5.0msidiv 2.0MS/s 500nsipt

1

Curs2 Y Pos () 2230 acqs RL:100k
Auto  May 07,2014 12:00:17

2.06A

-2.08A

Fig. 20 16puStep / All Mixed Decay

Curs1 Y Pos

(5.0msidiv 2.0MS/s 500nsipt
2.06A

Curs2 Y Pos () 2094 acqs RL:100k
Auto  May 07,2014 1

-2.08A

15
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File | Eciit

@TH 600mA/div
AT 600mA/div

@ RMS
RMS

File

16

Fig. 21 16uStep / Auto Mixed Decay
teo |

ettt | Utilitie =

I T T T Y T ST N T T N T Y O N S Cursi Y Pos
ima RS
2.06A

1Mo GREFT

1.435A
1.446A

Curs2 Y Pos ()

-2.08A

Fig. 22 32uStep / Fast Decay
vero [0

ettt | Utilitie =

| Edit

PR TN NN NS S N & |
urlePa:e‘

RL'TeREy:120Mm

1o GNEFI

[ @™ soomajaiv
2.06A

AT 600mA/div
Curs2 Y Pos ()

@7 RMS
RMS

-2.08A

1.342A
1.347A

|:mm'\1 07A

|jmm'\1 07A

Tek M

I T [T T T Y T S
500nsipt

1

5.0msidiv 2.0MS/s

RL:100
1

2165 acqgs
Auto  May 07,2014

Tek M

5.0msidiv 2.0MS/s 500nsipt

RL:100k
12:01:18

2423 acqs
Auto  May 07,2014
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File | Eciit

@TH 600mA/div
AT 600mA/div

#T» RMS 1.381A
RMS 1.384A

File | Eciit

@TH 600mA/div
AT 600mA/div

#T» RMS 1.435A
RMS 1.448A

Fig. 23 32uStep / All Mixed Decay

Curs1Y Pos gy T S -

([Ee®\ 1074 |[ s.0msidiv 2.0msis
2.06A -

Curs2 Y Pos () 2400 aeqs
Auto  May 07,2014

-2.08A

Fig. 24 32uStep / Auto Mixed Decay

Curs1Y Pos gy |

s.0msidiv 2.0Ms/s
2.06A

Cursz ¥ Pos () 2452 acqs
Auto  May 07,2014
-2.08A

500nsipt
RL:100k

12:00:54

500nsipt

RL:100k
12:01:40

17
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Fig. 25 64uStep / Fast Decay
ities | Help ‘n Tek ! T

File | Eciit rigy b
L S S By B B B B S S S ey S

I T T T T T N N TR N 1 \ L | c
urs1 Y Pos gy
5.0msidiv 2.0MS/s 500nsipt

m 600mA/div LU e N E:120m Imm AL1.07A X
2.06A -
AT 600mA/div Mo m 2 077A = 1
—_— 3303 acqs RL:100k
2 .398A, -4 1414 Curs2 Y Pos ()
Auto  May 07,2014 12:04:03

m RMS
ATDRMS  1352A 2.08A

Fig. 26 32uStep / All Mixed Decay
| Math | s | Hep ([ Tk M =

File | Edit
I e e L B B s s s s By B e B

Curs1Y Pos gy |

Y T YT T IS T N [N Y O N 1
@7 600mA/div 1mo G |mm'\1 07A 5.0msidiv 2.0MS/s 500nsipt
— " 5 2.06A
600mA/div QLR B, 120M |
—_——————————— ’ 3221 acqs RL:100k
@B RVMS  1.33A Curs2Y Pos ()
Auto  May 07,2014 12:03:19

ATDRMS  1.386A 2.08A

18
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Fig. 27 64uStep / Auto Mixed Decay

File | Eciit

1 CursiYPos gy T S -

[ ™ 600mA/div Imm AL1.07A I 5.0msidiv 2.0MS/s 500nsipt
AT 600mA/div 2008 ’ 1

2851 acqgs RL:100k

Auto  May 07,2014 12:02

Fez LU 1.434A L | Curs2 Y Pos ()
7D RMS 1.447A A

Fig. 28 128uStep / Fast Decay
File | Edit tigy C M ! LK el ‘n

Curs1Y Pos gy

@7 600mA/div Imm AL1.07A 5.0msidiv 2.0MS/s 500nsipt

2.06A
AT 600mA/div L2
3848 acqs RL:100k

Auto  May 07,2014 12

@7 RMS 1.347A L | CursZYPa:{B
RMS 1.354A 2.08A
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Fig. 29 128Step / All Mixed Decay

File | Eciit

(@® soomaov im0 QUEEDD
AT 600mA/div Mo m 2 077A
-4 141A

':'- RMS 1.377A
RMS 1.387A

Fig. 30 128Step / Auto Mixed Decay

File | Eciit | Meth

[ =™ s0omajaiv imo CFEFIIT]

AT 600mA/div QLR B, 120M |

#T» RMS 1.428A
RMS 1.446A

20

ties | vero ) Tex D B

Curs1 Y Pos gy = -

|Ee®»\ 1074 5.0msidiv 2.0MSis 500nsipt
2.06A o 1
3658 acqs RL:100k

Curs2 Y Pos ()
Auto  May 07,2014 1

-2.08A

s | Hep ([ Tk B =

Curs1 Y Pos gy §
| Ee» N\ 1.07A 5.0msidiv 2.0MS/s 500nsipt

2.06A
RL:100k

12:05:47

Curs2 Y Pos () 3787 acqs
Auto  May 07,2014

-2.08A
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Filz | Ecit |

(@ soommiow  vo GREEDDD
AT 600mA/div

':'- RMS 1.358A
RMS 1.373A

Filz | Ecit |

@TH 600mA/div
AT 600mA/div

#T» RMS 1.384A
RMS 1.401A

Fig. 31 256uStep / Fast Decay

Curs1Y Pos gy
5.0msidiv 2.0MS/s 500nsipt

1

Curs2 Y Pos () 5106 acqs RL:100k
Auto  May 07,2014 12:0

2.06A

-2.08A

Fig. 32 256uStep / All Mixed Decay

Curs1Y Pos gy

(5.0msidiv 2.0MS/s 500nsipt
2.06A

Curs2 Y Pos () 4 477 acqs RL:100k
Auto  May 07,2014 12:0
-2.08A

21
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Fig. 33 256uStep / Auto Mixed Decay, t_off=36ps

| Utiities | Help ‘n Tek

mm

File | Eciit

et ] Curst ¥ Pos g
|mm A\ 1.07A 5.0msidiv 2.0MS/s 500nsipt

@TH 600mA/div imo CFEFIIT]
2.06A
4979 acqs RL:100

AT 600mA/div QLR B, 120M |
Curs2 Y Pos ()
Auto  May 07, 2014

@TBRMS  1.169A \
ATDRMS  1.452A 2.08A

Fig. 34 256uStep / Auto Mixed Decay, t_off=16s
feth | Utiities | Help ‘n Tek ! T

File | Eciit | Trig | v
Bt B ey B e B B s B S B B B B By BB Ey B S S S B B B B

Curs1Y Pos gy |
5.0msidiv 2.0MS/s 500nsipt

A Y T [T Y Y T (N Y N TR S

[ ™ 600mA/div 1mo G 1( ] Imm AL1.07A
T 600mA/div RLTsY 6, 120m | 2.08A ;

i | i | Curs2 Y Pos () 1420 acqs RL:100k

Auto  May 07,2014

@TBRNS 1420 \
CTDRMS  1.449A 2.08A

22
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6. Holding Current vs. Decay Mode

Fig. 35 Fast Decay

File | Edit |

Cursi Y Pos [a)

798mA

|| 200usrdiv 5.0ms/s 200ns/pt
Curs2 Y Pos () Single Seq 1

@TH RMS 585.0mA

T RMS 605.6mA -600pA 1acgs RL:10.0k

Auto  May 07, 2014 1

File | Edtt |

Cursi Y Pos [a]

: = | 798mA

e
300mA/div QLY i 120M | | || 200usrdiv 5.0ms/s 200nsipt
- Curs2 Y Pos i
s szona -n o Smgieseq |
T RMS 638.4mA -600pA 1acgs RL:10.0k

\ Auto  May 07,2014 1

23
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Fig. 37 Auto Mixed Decay

Curs‘YPo:a
P ERR TN RER T R U SR A I R

— 798mA
| @™ 300mardiv Mo GREET ‘

Curs2 Y Pos (3

&TH RMS 711.5mA -600.0uA
T|-798.6maA

T RMS 699.5mA -600pA

24

| L
|’m‘—f204m.ﬁ\

200ps/div 5.0MS/s

200ns/pt

Single Seq

1acqs
Auto  May 07, 2014

RL:10.0k

16:12:

1
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