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DRV2624 | Logic Input Level
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DRV2624 | OCP Function Test

U (IS OCP current If the interruption was
Test items \évgetgu%ogp (A triggered Design Spec (typical)

HDP Short tO GND 3.8 800 +/-25%

HDN short to GND 3.95 935 Yes 800 +/-25%

HDN short to HDP 3.8 951 Yes 800 +/- 25%

Design spec (typical):
HDP short to GND: 800 mA * Theoretical output resistance calculated by:
HDN short to GND: 800 mA output voltage / OCP current
HDP short to HDN: 800 mA

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Voo Supply veltage 27 55 W
Ry Load impedance 8 0
C Load capacitance 100 pF
Foirey LRA frequency 45 300 Hz
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DRV2624 | FO track accuracy

Cont Short test FO Cont mode, FO

Test time Real FO* Test 1s(short), FO result = arror arror
1# LRA 205.176 Hz 207.135Hz 207.135 Hz -1.959 Hz -1.959 Hz
2# LRA 237.572 Hz 239.040 Hz 239.040 Hz -1.468 Hz -1.468 Hz
3# LRA 206.217 Hz 207.258 Hz 207.258 Hz 1.041 Hz 1.041 Hz

*Real FO are measured by DATS V3 Speak T/S Parameter Measurement Equipment.
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DRV2624 | FO track accuracy

There are many factors that affect the resonant frequency of an LRA including: manufacturing, how it
IS mounted, how it is held and rated voltage. Because of these factors, actuators typically have a
resonance frequency "range"” specified in the datasheet, instead of a single resonant frequency, which
can sometimes be as high as +/- 10Hz. If a driver without auto-resonance outputs a frequency at the
center of this range (for example 205Hz), but the actuator has a resonance at 215 Hz, then the
acceleration will be very weak. This is a problem that can be solved with the auto-resonance tracking
feature of the DRV2624.

The DRV2624 auto-resonance tracking algorithm doesn’t have a specific tracking accuracy number
due to this LRA behavior. But it effectively adjusts the frequency in real-time to reach the optimal
acceleration.
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DRV2624 | FO track accuracy (LRA #1 screenshot)

SEMCO 1030 — Unit S3 New
Device 1F01

File fertical Timebase Tripger Display Cursors  Measure Math  Analysis  Utilities  Help

VDD = 3.6V W \/\N\/\N\/\/\/\/\/\/\/\A/\/\ A/\
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SEMCO 1030 — S3 NEW

Freq Monitor =
205.176Hz

Mean Freq = 207.135Hz

% Error = 0.945%
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DRV2624 | FO track accuracy (LRA #2 screenshot)

SEMCO 0825 - Unit 1
Device 1F01

File ‘ertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities  Help

! |
LAAAAAAAAAAAAANAAAANNANAA

VDD = 3.6V
SEMCO 0825 — Unit 1
240Hz

Freq Monitor =
237.572Hz

Mean Freq = 239.0397Hz

% Error = 0.614%
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DRV2624 | FO track accuracy (LRA #3 screenshot)

SEMCO 0934 - Unit S3

Device 1F01

VDD = 3.6V
SEMCO 0934 - S8

Freq Monitor =
206.217Hz

Mean Freq = 208.258Hz

% Error = 0.98%
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DRV2624 | AMR Test

Leak
Test item Leakage current on test Oiiei?igit”em Leakage current on | Leakage current on |
start @Vmax AVmin test finish @Vmax test finish @Vmin

1.1uA -7.7uA 0.9uA -7.8UA
3mA 3mA 3mA 3mA

OUT- * 0.33 mA 0.33 mA 0.33 mA 0.33 mA

OUT+* 0.33 mA 0.33 mA 0.33 mA 0.33 mA

SDA 0.01uA -0.01 uA 0.01uA -0.01 uA

el 0.01uA -0.01 uA 0.01uA -0.01 UA

TRIG 0.01uA -0.01 uA 0.01uA -0.01 uA

NRST 0.01uA -0.01 uA 0.01uA -0.01 uA

IQ_VDD 2.6 MA 2.6 A 2.6 MA 2.6 MA

* Qutput pins. Applied a 5V level at OUT+ and OUT- pins in shutdown mode. Applied a 5V level at
REG pin in shutdown mode.
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DRV2624 | Vreg accuracy

Test Conditions: 8 ohms load, open-loop, STANDBY mode, 0% line compensation, T
= 25°C, LRA mode.

Design spec: Vreg = 1.84V+/-2%

ltems Value

Supply voltage(V) 2.5 3 3.4 3.8 4.35 5 5.5

Vreg (V) 1.81 1.81 1.82 1.82 1.83 1.84 1.84
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DRV2624 | Output accuracy

Test conditions: Overdrive Voltage = 1.5V, Open-loop mode
Accuracy: 3.3~5.5V +/-2%; 2.8V~53.3V +/-5%
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DRV2624 | Output accuracy

Test conditions: VBAT = 2.8V

MR Current
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DRV2624 | Output accuracy

Test conditions: VBAT = 3.3V

-581.8181800 ps 640 my

M Current
Mean

Min

Max
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DRV2624 | Output accuracy

Test conditions: VBAT = 3.6V

Current
Mean
Min
Max
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DRV2624 | Output accuracy

Test conditions: VBAT = 4.0V

T 4 ojexigl JH| 5.00 st [RARMIE 5515151500 ps

== el Markers | Scales

Current
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DRV2624 | Output accuracy

Test conditions: VBAT = 4.2V

o
T oleigl [H| s.00ms;  [RIRYE -551.5151800 45 640 my

Measurements | {EELEEN B

Current

Mean
Min
Max
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DRV2624 | Output accuracy

Test conditions: VBAT = 5V

Current
Mean

Max
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DRV2624 | Output accuracy

Test conditions: VBAT = 5.5V

o
£ j I'S.I@lé' s.nn ms/ fulf\;lgT -581.8181800 ps (lnl)l 640 my i‘ﬁ
el Markers | Scales
Y max(fl)
Current  1.41 V

Mean 1,371 ¥
Min 1.32 ¥
Max 1.52 ¥
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DRV2624 | Overdrive and brake parameters

« SetU
eLop Loop Overdrive/ | Max Gp Gp after Aftershock
* Closed Loop Brake waveform length (ms)

* Open Loop
Closed 56.5
Closed Yes 1.9 0.19 10.6
Open No 1.05 1.02 57.0
Open — Sine Yes 1.85 0.19 11.8
Open - Square Yes 2.28 0.22 17.2

Note: Aftershock length measured to be end of drive waveform (before brake signal) to 10% of peak acceleration
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Set Up

 DRV2624EVM

AACO0619 LRA
— Resonant frequency = 175 Hz
— Rated voltage = 1.2 Vrms

DRV-AAC16EVM (accelerometer)
—5/mVp=1Gp

VDD =5V (USB)
Waveform duration = 20 ms
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Close Loop

+ Ratedvoltage=1.2V rms

* Overdrive voltage= 1.7 Vp
(no overdrive)

* MaxGp=0.98
* Gp at end of waveform = 0.96

« Aftershock duration = 56.5 ms

No Overdrive or Braking

& File
[
i

| Acceleration (57mV

§ Vettical = Timebase [ Trigger & Display & Cursors

1Gp)
g

i
P1:max(C1)
175V

Measure
value
status

P2freq(C1)
3493206 Hz
o

({C1-C2)
2.00 Vidiv
10.0 ms/div

FLT DC1M | FLT DCM 2 F1
2.00 Vidiv 2.00 Vidiv iv
-4.00000 V -4.00000 V 204.000 mV

1 2400mV | -1975mV || 6.875mV || 44.00mV

1 447.75mV |t 10825mV |t 54950mV |t 339.48mV

Ay 42375mV Ay 12800mV Ay 48.075mV Ay 29548mV

TELEDYNE LECROY

El Measure & Math
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!
|

|

|

|

|

|

|

ik

|

|

|

|

|
P3:pkpk(C1)

17830V
v

I Analysis X Utilites @ Support

P6:pkpk(F1) P7:max(C3) P8:freq(C3)
34523V 56.0 mV' 175.20806 Hz

v v X

Tbase -302ms Trigger C1.DC

10.0ms/div |Norm. 560 mV/
1MS 10 MS/s [Edge  Positive

X1= 76.008ms AX= -56.5016ms
X2= 19507 ms 1/AX= -17.6986Hz

P4:max(F1)
175V
v

P5freq(F1)
191.73985 Hz
X

Waiting for Trigger 5/15/2020 12:47:22 PM
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Close Loop | 1V Overdrive + Braking

[ File  § Verical 4 Timebase I Trigger & Display # Cursors [l Measure @@ Math | Analysis X Utiliies @ Support

+ Rated voltage = 1.2 V rms 5

. | ion (57mVp = 1
« Overdrive voltage = 2.7 Vp R Ssimrebomnt. s, i .

* MaxGp=1.90
* Gp at end of waveform=0.19

« Aftershock duration = 10.6 ms

i A .
Measure P1:max(C1) P2freq(C1) P3:ampl(F1) P4:max(F1) P5freq(F1) P6:pkpk(F1) P7:max(C3) P8:freq(C3)
value 288V 21.15562607 kHz 5603V 277V 185.14061 Hz 56027V 108.4 mV/ 180.80444 Hz

w i = 5

status v R v X v v R
[&) F Bl DCIM F BwL DCIM FLT &CTH (] €1C2) Tbase  -302'ms (Trigger C1/DC
2.00 Vidiv 2.00 V/div 100 mV/div 2.00 Vidiv 10.0 ms/div Norm. 560 mV/
-4.00000V -4.00000V 204.000 mV 10.0 ms/div 1MS 10MS/s |[Edge  Positive
| 617.00mV g 60.00mV ||  10813mV || 55697 mV X1= 32785ms AX= -10585ms
t 114075V ¢ 111575V [t  105.100mV |t 25.00mV X2= 22200ms 1/AX= -94.475Hz
Ay 52375mV Ay 105575V Ay 94.288mV Ay -531.97mV

TELEDYNE LECROY Waiting for Trigger  5/15/2020 12:59:10 PM
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Open Loop | No Overdrive or Braking

[ File  § Verical 4 Timebase I Trigger & Display # Cursors [l Measure @@ Math | Analysis X Utiliies @ Support
[
i

| Acceleration (57mVp = 1Gp)

+ Rated voltage = NA

* Overdrive voltage= 1.7 Vp
(no overdrive)

* MaxGp=1.05
* Gp at end of waveform = 1.02

« Aftershock duration = 57.0 ms

2 -
Measure P1:max(C1) P2freq(C1) P3:ampl(F1) P4:max(F1) P5freq(F1) P6:pkpk(F1) P7:max(C3) P8:freq(C3)
value 181V 20.1727290 kHz 354V 174V 174.93833 Hz 35443V 59.7 mV. 17420616 Hz

w o = 5

status v X v X v v ®
[&J F Bl DCIM F BwL DC1M FLT ACTM (Z] {C1C2) Tbase 298 ms Trigger C2/DC
2.00 Vidiv 2.00 Vidiv 100 mV/div 2.00 Vidiv 10.0 ms/div Norm. 660 mV/
-4.00000V -4.00000V 204.000 mV 10.0 ms/div 1MS 10 MS/s |Edge Either
14.00mV 1 4350mV | 5950mV || -29.50mV X1= 77.032ms AX= -56.9718ms
26.00mV ¢ 1250mV 1 57.912mV |t 1350 mVv X2= 20.060ms 1/AX= -17.5525Hz
12.00mV Ay =31.00mV Ay 51.963mV Ay 43.00mVv

TELEDYNE LECROY Waiting for Trigger  5/15/2020 1:17:21 PM
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Open Loop Sine | 1V Overdrive + Braking

[ File  § Verical 4 Timebase I Trigger & Display # Cursors [l Measure @@ Math | Analysis X Utiliies @ Support

|
|
_| Acceleration (57m Gp)

+ Rated voltage = NA

* Overdrive voltage = 2.7 Vp

* MaxGp=1.85

* Gp at end of waveform=0.19

« Aftershock duration = 11.8 ms

i 3
Measure P1:max(C1) P2freq(C1) P3:ampl(F1) P4:max(F1) P5freq(F1) P6:pkpk(F1) P7:max(C3) P8:freq(C3)
value 293V 19.527674 kHz 567V 282V 18539719 Hz 56742V 1055 mV/ 178.93289 Hz
status v b4 X v X v v X

[ F Bwl DCiM F Bwl DCIM FLT ACTM (] €1C2) Tbase  -302ms [rigger c2/DC
2.00 Vidiv 2.00 V/div 100 mV/div 2.00 Vidiv 10.0 ms/div Norm. 660 mV/
-4.00000V -4.00000V 204.000 mV 10.0 ms/div 1MS 10 MS/s |Edge Either
il 31.75mV |} 447.00mV || 10.187mV || -41447mV X1= 31966ms AX= -11.862ms
t 110675V ¢ 1.07300V [t 103.875mV |t 34.00mV X2= 20.103ms 1/AX= -84.301Hz
Ay  1.07500V Ay 626.00mV Ay 93.688mV Ay 44847mV

TELEDYNE LECROY Waiting for Trigger  5/15/2020 1:05:52 PM
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Open Loop Square | 1V Overdrive + Braking

[ File  § Verical 4 Timebase I Trigger & Display # Cursors [l Measure @@ Math | Analysis X Utiliies @ Support
[
i

_| Acceleration (57mVp = 1Gp)
o ———————————i g

+ Rated voltage = NA

* Overdrive voltage = 2.7 Vp

* MaxGp=2.28

* Gp at end of waveform = 0.22

|

1

|

[

|

|

[

|

. Aftershock duration = 17.2 ms ‘_TM

|
|

[
l
\
|
[
\
1
[
[
|
l
\

i 4
Measure P1:max(C1) P2freq(C1) P3:ampl(F1) P4:max(F1) P5freq(F1) P6:pkpk(F1) P7:max(C3) P8:freq(C3)
value 297V 20.3912572 kHz 579V 287V 183.55360 Hz 57921V 129.8 mV/ 173.10023 Hz
status v x ® v X v v X
[&J F Bl DCIM F BwL DC1M FLT ACTM (Z] {C1C2) -30.0ms Trigger cC2/DC
2.00 Vidiv 2.00 V/div 100 mV/div 2.00 Vidiv 10.0 ms/div Norm. 660 mV/
-4.00000V -4.00000V 204.000 mV 10.0 ms/div MS 10 MS/s |Edge Either
390.00mV 1 39400mV | 13.063mV || -4.00 mvV 37562ms AX= -17.224ms
1.03675V 102675V 1 128512mV |t 10.00 mV 20339ms 1AX= -58.060 Hz
Ay 646.75mV 63275mV Ay 115450mV |Ay 14.00 mV

Waiting for Trigger 5/15/2020 1:09:04 PM
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