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Figure 2. Pin Assignments (Top View)
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Table 1. Pin Descriptions

Pin Name Pin Number Pin Type Character Description
™ 1 Digital input Test mode selection input; connected to VSS
Input
XPD 2 Analog I/0 P Shut down input, low active
sCL 4 output open drain Input I2C clock
ADR 5 Digital input Input Address input for I’C
VCC 6 Power Internal LV Power Supply
VSS 7 GND Signal Ground Analog
VDD 8 Power Power Supply
VSSP 9 Supply pad
PPYP GND Power Ground Drivers
VSSP 10
VDDP 1 Power Supply Driver
Power

VDDP 12 Power Supply Driver
P2-2 13 Half Bridge Phase2 inverted
P2-1 14 Half Bridge Phase2

Analog I/0 Output : :
P1-2 15 Half Bridge Phase1 inverted
P1-1 16 Half Bridge Phase1

Note:

www.austriamicrosystems.com/NSD-2101

SDA (Data I0) and SCL (Data clock) constitute an I?C interface. Both have open drain outputs.
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Table 2. it i KEHE

Symbol Parameter Min Typ Max Units Comments
Vvbp Voltage at supply pin 0.3 7 \Y
Vvpop Voltage at supply pin for drivers -0.3 7 v
Vvee Voltage at low voltage supply pin -0.3 5.0 \Y Internal LV supply (VCC)
Vyssp Voltage at VSSP 0.3 0.3 V GND reference for drivers
Vyss Voltage at VSS 0 0 \Y GND reference potential
Viv Voltage at ADR, SDA, SCL, XPD, TM 0.3 7 v
Iscr Input current (latchup immunity) -100 100 mA Norm: JESD78
Norm: MIL 883 E method 3015. Human
o body model: R=1.5kQ2, C=100pF,
ESD Electrostatic discharge £ kv measured and qualified only in QFN16
package.
Piot Total power dissipation 1 W
Rinja Thermal resistance QFN16 4x4mm 29.7 33 36.3 KIW Multi-Layer JEDEC board
Tstrg Storage temperature -40 150 °C
Norm: IPC/JEDEC J-STD-020C. The
reflow peak soldering temperature (body
temperature) specified is in accordance
with IPC/JEDEC J-STD-020C
Tbody Package body temperature 260 °C “Moisture/Reflow Sensitivity Classification
for Non-Hermetic Solid State Surface
Mount Devices”.
The lead finish for Pb-free leaded
packages is “Matte Tin” (100% Sn).
Humidity non-condensing 5 85 %
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Table 3. BH/ELRSF

Symbol Parameter Conditions Min Typ Max Units
_Supply voltage
VotageatvoD | (PDINVDDP el stetueen Gusand | 5 55| v
should be used)
Driver supply
e | wemancor|(OESes 0| 2s s | v
should be used)
Vvee Voltage at VCC Internal LV supply 1.9 3.0 \Y
Vyssp Voltage at VSSP GND reference for drivers 0.1 0.1 v
Vyss Voltage at VSS GND reference 0 0 \Y
Viy Voltage at SDA,SCL, XPD, TM 0.3 5.5 Y
Tiunc Junction temperature -30 125 °C

Total power dissipation needs to be less
Piot Total power dissipation than 1W to keep junction temperature in 1 w
specified range

XPD=LOW, temp=27°C;

Ipq Power-down current consumption No activity on 1°C 5 MA
Isp Stand-by current consumption XPD=HIGH, pulse generation is stopped 35 mA
INom Operating current consumption Without output switching current 10 mA
XPD=HIGH, temp=27°C, VCO powered
lidle Idle mode current consumption down, no digital activity; mode set by I°C, 1.0 mA
frequency trimming preserved
6.1 T 4 ¥ VA SIRE
Table 4. CMOS A _7J: XPD, ADR, CLK
Symbol Parameter Conditions Min Typ Max Units
VIH High level input voltage 12 VDD \Y
ViL Low level input voltage VSS 0.3 \Y
ILEAK Input leakage current -1 +1 MA
CiN Capacitive Load 15 pF
Table 5. CMOS I2C Interface: SDA, SCL
Symbol Parameter Conditions Min Typ Max Units
VIH High level input voltage 1.2 VDD \Y
ViL Low level input voltage VSS 0.3 \Y
ILEAK Input leakage current -1 +1 MA
VOH High level output voltage Depending g;)t((tﬁmal pullup— |y, 00 0.5 VoD Vv
VoL Low level output voltage At 3mA output current VSS+0.4 \Y
CL Capacitive load: SDA, SCL 50 pF
Rpy External pull-up resistor: SDA, SCL As defined by I*C spec 1.2 6.0 71 kQ
SCL I2C write frequency Maximum cloclé;rt:quency to write 400 KHz

www.austriamicrosystems.com/NSD-2101 Revision 0.4 5-22


http://www.austriamicrosystems.com/NSD-2101

NSD-2101 EB sustriamicrosystems

Data Sheet - Detailed Description

7T EhEDFE A

Figure 1 (1272 v 7 & RLE LT,

o HIRAT)

LDO L ORA /)RR a T o —

PCA vV HE—Txz—RA

LY AH—

iR

SN el=) =2

o TNTV Y RTAN—

ANEBEEFTINVT Y vV RIAN—ZEHEREINE T, HFET Y ETITIIRRKCTEREED 2 %2 x VDD)E THIN
SAVE TN, FEBEIT I A ] 6 L ;Dvmwzuvm@¢%@ BESHINEND L) Ichifl = E T, Ol
W PCIZEV T a—TFT = A 7 OULRIE) HiliE & T hi, HWENEWGSITIIHEB IR TN D X 5 IZH
BEINET,

[2C v R & —TiE50 kHz > 5 200 kHz D BRESE R BiE s & — 2 — a2 L ICitdk S E 9, B, BT,
BREh SV 2L, 7l biiek SN ET, XPDANZE D ANT—F T F— RNEETEET,

TAHTI R T A R—

I RT A N—T|KELE & R/NEED 2 EZES HFEIIZ X 28T, 60nFE COREMEATIIIIGTRETY, 2D
EEE 2O T VT Y » VR THER L TWET, U —F T — NOEH R A 3 — 3 S h E9, 4 —%{&1kL
T LS NET,

Table 6. H 77 F Z 4 /¥ — FF £

Symbol Parameter Conditions Min Typ Max Units
E Risefall tme fom 0.23V 0 2,07 and i;iig§ny 0.08 08 s
CLoAD Load capacitance 10 60 nF
liim Current limit for driver outputs? 1000 1600 mA
forr Drive frequency range3 50 200 kHz
foc Switching frequency duty cycle 1 50 %
tor Dead time (additional) VCO clock cycles’ 2 4 9
fps Phase shift -160 +90 deg
fpse Phase shift error 13 deg

1. Measured at 10% to 90% of minimum VDD=2.3V. Maximum with 4 clocks dead-time.

2. Current limit is valid for full bridge and half bridge configuration. Due to the dynamic behavior of the output driver the maximum
current limit can not be reached under all conditions. Device can only be used for direct motor drive.

3. For this frequency range, frequency tracking is implemented.
4. Error of dead time is maximum +1 VCO clock cycle.
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Table 7. 714 2 & 77 1€ W ) 14

Symbol Parameter Conditions | Min | Typ ‘ Max ‘Units
Selectable half-bridge

HB Rising Threshold N=T 7V VEMERNCRET D L, BIFE | 4.3 45 4.7 %
k> TA—T 7Yy OIS T,
HEEINIT VT Y » DITHE L 25% E TR
- 77V RSN S, BT ) W

B Faling Threshold | 2 e o5 i s n g1, mifeeaiereme | 42 | 44| 48| Y
IF100mMVD W LV 2 /R TRy, BIEDLEL
HEAR LTV,

Selective charge control for full-bridge

TNT Yy VEMEDS A GENET & HlR T
SCCpps | Power dissipation saving | 2 a8 A L. HEREHEEBL £ 30 50 %

Hybrid Control for full-bridge

/\/(jy b4 I‘ﬁﬂ”ﬁ”ii D, TATY Pl
77 )y CLEWRHCOI D A D O LT
PSpps Power dissipation saving %i‘?&% g%{}?& lzb\ii S O Stk . )
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73 HEVAKKER

BRENE O MR EMEITE — & — OB BITRE SN TR,

LYoRAH

—IZRER SN EY, EREIT. ok

DI TR S AL, R 0,04 usec (VCO JiHHL 25 MHZITKHIE) T, SQLRVASE — ¥ — DAL, A1 148 (94h) T

1FIE ~168.9 kHzlZ 3

RELET,

NSD-2101 OEWMEBRLAELIRR X, BEWMERI 2o hs i

AR e —EH NS S E OO REENERZRT HIELEIRTE £,

WFNOSE T AR IXVCORIEE T1TW,

ICRET 272D HENEARBGEENFEI TSN E T, v FIC
(sweep mode or incremental mode)

JAE BTS2 Z EIIATWVET A, VCOFTHEE D J5 73 8 I 4%

ED I IRREN F\N D T
namibﬁz j:\ V‘?/X 5*‘

(‘Control Register’ in Table 8 on page 104 2 &, )

I AREIT 1T sweep mode 2 AT L &5, B RIEHAKOFBHAS AV 20 T,

REEDSEN DT, E—& —OBRBHIAT ) LAHTT,

02h TR O03h 27V A 7 R AT SN E N E T,

Incremental mode & #5H%E D 4>

144V FZ—T7 x=2— R . IIC
PC A v % —7 x— AL NSD-2101 DHFIEICHE A S, KL VRF—ICFDEERELET, hbDL YR —{f]
BREN S M, BREN VARG, T =T 4 —Y A 7, A L, BEEVEE, REERELET,

Start/Stop Z5/£: SCL; HIGHIZ A\ T SDAZ} HIGH to LOW |

SDA ETODH A T 8-bits HERL TT, K31 FDER|
£7

Data 1515 12449 acknowledge Z % & L ¥£9, Acknowledge [IZB 2 7 v v 7 L R T~ A X =G L,

E DL stat ¢4, LOW to HIGH
{Z acknowledge bit # E X £ 9, 7 —

1% stop T,
—IMSB% JEHIC L

Tl acknowledge clock pulse > #ifE] 1% SDA ZAKEALNIC

FlEIARFET,

INAZ A @ ETrX NSD-2101 i3 slave device & 72V $£ 7, access mode

- Byte write
- Page write
TNA AT R L A T-bit addressing %5 L &3, JEEHO 6 bits 1LEHE T,

Figure 7. 7-Bit Device Address

I 2 S D £,

%O > i package pin TTEE Y £77,

Typ identifier Pin felactable
7 bit addressing Address
Byte Write
7 bit device | ‘1|0|1 0|1 D‘X| ‘X|X|X|X|X|X X|X| |X|X|X|X|X X|X‘X| ﬂ
address = -
‘ § ‘ Slave Address ‘ 5" é ‘ Register Address ‘é ‘ Data Byte {n) ‘(_x) g
5] i< < <[
o
;L‘
Typ identifier Pin pelactable
7 bit addrassing (Addfass
Page Write
7ondoves [ [[o][o[+o]x]  [x|x[x|x[x[x[x]x| [x[x|x[[x[{x[x] [{[x][[x]x[x]*[x] [x[x[x]x[x[x[[x] []
address = 'x ™) %o
‘(% ‘ Slave Address ? ‘ ?‘ % ‘ Register Address ‘2 ‘ Data Byte {n) ‘E&)‘ Data Byte (n+1) g ‘ Data Byte (n+2) ‘f:'cj %
fus]
@
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75 LY 2 & —EEB
WDFIZ, PCinterface THEETEX ALV AX—%E/RLET,

Table 8. I°C Registers

Description Address

Data Byte

MSB

LSB

Note

Control Register

00h

PS[1]

PS[0]

CN[1] | CN[O]

P1

P2

Period count

01h

X X

Pulse count (high byte)

02h

DS[1]

DS[0]

P: Period count MSB;

D: Direction bit;

DS: Dead time selection bits: ‘00'=2,
‘01'=4, “10’=6 and ‘11’=8 VCO clocks.

Pulse count (low byte)

03h

Pulse width

04h

Phase shift

05h

Period offset

06h

IDL

HB

HYB

DT

CN needs to be 00 to enable Period
offset. Period offset is not used when
either Incremental or Sweep Frequency
Tracking is active.

IDL: Sets idle mode;

HB: Enable half bridge operation if VDD
> HBiy;

HYB: Enable hybrid speed control;

DT: Enable signal for increased dead
time;

Selection bits(DS[1:0]) are only valid
when DT=1;

Selection bits should not be changed
when the output driver is active.

Hybrid speed

07h

Hybrid Speed register: 0... half bridge;
128...full bridge operation; linear
transition for values in between;
Default: 128. Values from 1 to 127 are
used for linear speed control.

Reserved register

10h

Reserved register used for device test
only, not accessible during normal
operation.

76 2 bhag—L s LIRE—

INHD LY AL —FJE K calibrationBH#A K ONBEEhphasetl & 2 8 E L £ 7,

Table 9. Control Register

Control Flag Mask Abbr Default Description

1000 0000 0 Reserved (leave 0)

0100 0000 PS[1] 1 Phase Select for sensing: PS[1] PS[0]:
00=None
01=Phase1

0010 0000 PS[0] 1 10=Phase?
11= Both Phases

0001 0000 0 Reserved (leave 0)

www.austriamicrosystems.com/NSD-2101 Revision 0.4 10-22
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Table 9. Control Register

Control Flag Mask Abbr Default Description

0000 1000 CN[1] 0 Calibrate Now: CN[1] CNI[0]:
00=None
01=Incremental

0000 0100 CNI0] 0 10=Sweep
11=reserved

0000 0010 P1 1 Enable Phase1

0000 0001 P2 1 Enable Phase2

1.7 ©VF R I —

VY F A7 — 3B E R E LET, 2L X EIRRIBVCOE S a2, v — EDETEIS Z &
TS E T, Pulse count (high byte) @ MSB (p)23 & U 4 KA 7> % —dDMSB & 72 b £9,

71y 7 5MHzD 4. decimal period counter value 73 125 CiZ 200kHz & 72 ¥V £3°, 126 TIiX 19841 kHz T9~, A4
BDOAT v IR A5IKHzE 7o TWET, T LD BIERWEEEOBEITEAEE S ERIIRL 20 7,

TEORIZNWL OO E R L E Lz,

(ZuavZ7hn25MHzE LE LT, )

Switch frequencylZIR DX TR SN E T,

Table 10. Period Counter Values

fp = 25MHz / period counter value

(EQ1)

Period Counter Value Typ Unit
00111 1101 200.00 kHz
00111 1110 198.41 kHz
01001 0001 1724 kHz
010100110 150.60 kHz
010100111 149.70 kHz
11111 0011 50.10 kHz
111110100 50.00 kHz

T8IV AH TV H—

PR B =TT S — BT D e E DSV ABERELES, T LWBIERS SV AT Y o 2 —IZ AT E

NWET & WEI Y 2 =BTV 2H 0

SHEEGDET, Era AN LET L, AlROANTHT 570 A H

NBFET LTWRWGETYH, T—F—~OFEHIIFEIE LES, NU—F 7 F— FEBRLGE B RERIC
HAEIE & 720 £4,  (Bit6in the pulse counter (d) is used to set the direction of motor motion.)

Table 11. Pulse Counter Values

Pulse Counter Value Typ Unit Conditions
XXXX X000 0000 0000 0 pulses Motor is off, driver outputs are low
XXXX X100 0000 0000 1024 pulses
XXXX X111 1111 1111 2047 pulses Maximum possible number of pulses
www.austriamicrosystems.com/NSD-2101 Revision 0.4 11-22
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7.9 L iR &4

RNNVABL O AZ—IIH B OT 27 4 — LA ZRELET, T 7 4V MEIE50%TY, 00h (XPD=LOW) FredFE
X, 7 v v 7 25MHz, BRELE 5k 200kHz D& OFIZ R L TH Y £9°, ZOfHIF 504%LL L& LT &0, /~—
77V v VEMEDEAIZ, SV ABRERIZ L o GERERIBEA FTHE T,

Table 12. Pulse Width Register Values

Pulse Width Register Typ Unit Conditions
0000 0000 49.6/50.4 % default
0000 0001 0.8 %
0000 1101 10.4 %
0001 1011 21.6 %
00110101 424 %
0011 1110 49.6 %
0011 1111 50.4 %

PNVAMEEFOGE . RRKFEEL50% CTHOLNET, LV AEEZRD TP LE—X—OBEIR T LETR, ~15%
UTFTEEMLAANTIZEN,

7.10 AZAEIE

ZOVVRAZ—F 2 0OMNEEOMMAELGE L E3, 774/ MEIZ0hT, ALFHZETOETY, BIRTE DL
HZEOEE TRIORLET, ZNHOKEIZY vy 7, 25MHz, BREHEEEK. 200kHz OHE T, ZOLIPRAZ—D
EIXE VA R 7o Z—DfED 504% LAT & LTL ZE, BADONFZET direction bit %~ 1 F A5 AICERE L £,
f5i] . -160deg = 20deg and inverted direction bit.

Table 13. Phase Shift Register Values

Phase Shift Register Typ Unit Conditions
0000 0000 90.5 deg Default (Normal for both SQL and UTAF)
0000 0001 2.88 deg
0000 1101 3744 deg
0000 1110 40.32 deg
0001 1111 89.28 deg
0010 0000 92.16 deg

TMEeIVZF A7k b

DLV RL—DfEEE YA KA T —DEICINZ 5 2 & CHRENEREZRE L7,

A EENERMNMEL L TV ABRAICORENTT, Po Yy T—— 2%, AR S0 b PN - B il ks
WBLERBEFENDDHIZD, ZOLVIRAF—NRESNFELEZ, FTHRIZZ v 7, 25MHz, BEEHERE . 200kHz D4
IZOWTEMER 2R LE LT,

Table 14. Period Offset Register Values

Period Offset Register Typ Unit Conditions
0000 0000 0 % Default, no change of drive frequency
0000 0001 0.8 %
0000 0010 -1.6 %
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Table 14. Period Offset Register Values

Period Offset Register Typ Unit Conditions
0000 0111 -5.6 % Maximum period offset
1000 0000 0 % Idle mode enabled
0100 0000 0 % Half bridge mode enabled
0010 0000 0 % Hybrid speed control enabled
0001 0000 0 % Increased dead time enabled

ZORIRLIELIIZ, ZO LT RZ—|L Idle mode ZEDOHIBENZ HEDLINTWET, 228, Idemode ks ¥ HiHEE )

DD 2RV IR XPD pin A i L 72353401

11254 7V v RAE—RLIRF —

bIET,

ZDOVIRAL =TT —ITHIINS D EHEIE S VDD 205 2x VDD O CEL S 2 HlEHZITVWES, Zokik
THBEES OV 2N EREREEIZZ2 Y 9, LY A X —{HIX 0 (half bridge) 7> & 128 (full bridge) £ T T3, FWEEIX

TRIZRT XD MBI ET,

VAVG = VDD + (RegisterValue * VDD / 128) (EQ2)
Where: VDD is the supply voltage
Table 15. Hybrid Speed Register Values
Hybrid Speed Register Typ Unit Conditions

0000 0000 0 % VDD (half bridge)

0010 0000 25 % VDD +0.25 * VDD

0110 0000 75 % VDD +0.75 * VDD

1000 0000 100 % VDD + VDD (full bridge)
www.austriamicrosystems.com/NSD-2101 Revision 0.4 13-22
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8 fEH EoBEFEMR

NSD-2101 /% SQL-RV-1.8 SQUIGGLE® RV motorz — &, &\ i UTAF motord —EBREh T& 97, FHLEDEDOIMT TR %

TRIZRLET,
Table 16. £+ 17 17 #5 i

Component Manufacturer Part Number WxLxH [mm]
C1470nF Cap 4.0V TAIYO-YUDEN AMKO063BJ474MP-F (0201)
For UTAF only
C2 4.7TuF Cap 6.3V PANASONIC ECJ-0EB0J475M 1
(max 35nF) (0402)
C2 10uF Cap 6.3V PANASONIC ECJ-1VB0J106M Full load (0603)1

1. Amaximum ESR of 100m< at motor switching frequency is assumed. The series resistance of the input supply (VDD, VDDP) should
be maximum 50mQ and capable of delivering at least 1W of power. ESR information for C2 is still missing.

New Scale #f: & » 33 ~ k. MC-33DB-RV % ZHE ATEIT £,

T —HME R XPD ZHHMI L TAZ Y RS B— NIZHRE T, diviE, IMHT oA A v F CERMGBE XS FH
ELHVET, WTHOEATEH SQUIGGLE® RV motorl JAEX M 2 B TS ) CIE LB 2R LE T,

Figure 8. NSD-2101

uC

SQL-RV or UTAF

2.3V -55V
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8.1 SQL-RV-1.8 SQUIGGLE #ER&h4 A4

NSD-2101 & D= — % — /5.
NSD-2101D 7 KL A% 54h TRtk S4VE T, (ADRAS highdHA1d 55h & 72 0 £97, ).

PCEEIZ8 By hdF—X—& 1€ > h® acknowledge bit2> % 0 . GFF9E Y hTY, TNA AZERTH72DD
BRIZZEDTNAZADT RVATY, EfO7TE Yy h37 RLAT, IROE Y MIEEr & LT IEBXAL] 2R
LET. (NSD-2101E [F875A % HRRITHEATE A, ).

NSD-2101(Z 544~ % £ 8 SCL (clock) cycles {5 -3 A8h (ADR 23highd 35413 AAh) T4, NSD-2101231E L < BifEL T\
Ut 9BEHOE Y NTNSD2101 127 —4% —F 4 % lows LEF,  (acknowledge).

2FEDDNA MIFZARLDO VAL —Z4R LET, HIAE, SV AD T b EEDGBITIIL Y AS =502
Vc\jﬂc

FOWRDAA FOBEITHEZAENDMHETT, TRLED NS ME, BI&ERH LYRY—ICEHEEIAENET,

Bl 2T, REEEH ABRITFFOLAITIE, LY AZ—02 & 03121%77The FFhﬁ\%n%ﬂi% RENET,

B LU LD NSD-2101 2658+ 3 54

2 HBLIEDONSD-2101 22— ? 2Cbus TERENT 2 41%. ADRIEENDICOBIRAZITWET, T722bb, —HBDICOHIE
B DOHD low T, ZOMOICIZH LTI highd LET, KWNT, ADR lowDICIZxHd 25 %220 £, FICITxd
% ADR(E Z#t & HBNC ET 2 DT,

BEB) DAL 5.

BRE) 24748 51213 NSD-2101ICH 17 2 2 4 L 51T R L3, SQL-RV-1.8 motordF&i2id, HiA17 v 2 RIX
T D —4 —[EH QIR R EL(~172 kHz) 2> 5 £2KHz OEEFAN T iuEe v 8 A,

JERHGEEN DI EE | B X —OBE LB XN ELET, ZOF—F—ZA7 Y 2y LTy & OB
}TIND, BBEIBREEL, FRERE, T4 —~OHfNAR, ICXoTRED £,

BREN VA BN, EEICT—F —OFEENHEED E TSRV LIV ARKETY, (ARORNMIL Y B
DET, )

BREDI AL 20 0 T T, AT DAIARZE A Hf > TWVWE9,  (Figure 3) 457213 full bridge X 13 half bridge/=1#
NHDOHIIE T >THWET, OEDNAZED H AN LV BEEEGMAEE Y £,

IR E Tl UV R EIE 50%IZ 72 > TUWE T, (ie. if register 04 is zero; e.g. pulse with would be 2.9 psec if the period is 5.8 psec).
ZONNVAEEERTHZETE—X—OHELHIETEET, SVREIHRS LD E, ALET Y FOY Y RE
TR VEHE R TFRL05HTH,

NARZED WA EIZE M D 25% T3, (i.e. if register 05is zero) = DE & FHIE A HE T,

full bridge & half bridge Db A28 2 2 = & T b IE A K £ 3, (Hybrid Speed Control) A5l | = BiX B 1 4 25 2 7=
Z LT T, EIRELEN 3V OEE .  full bridge TIX 6VASHIINSAUE T,  hybrid speed % 33%i2 L £ 9 <‘: E—F—
IR AVAHINS N2 2 & LR T,

Note: Z Sk D HIR 2> 5 EIREFE LK K 4VER>THET, UL, [EEEICIT5VETEMEL 9D T,
4 5VLL_EOEAIZIT half bndge }: LTF&EW, ZOX)H72HENH Y £95,  hybrid speed control 23 b IR HI T
T FAUTBEOY VX B D72 FEEARTOBEICHE L THD 55T,

NSD-2101 ~D (5 5-
HEREBIT V2B LT T, LY 2Z—02 & BICHERENREERAENET &, vyx&~mm1:ﬂm¢
HEM TNV AZRBELET, "OLAT T MIVVABEAETLICEAD L, Rz s F Tk LE1,

Register Map (page 10) & Pulse Counter (page 11)% & < 72 Wy,

waﬁﬁyb@%k1imumwmf¢ F—H— @%@ﬁﬁijwaxﬂﬁff JEIH175 5.8 psec (172.4 kHz)
OB A IIEREIRFEIE ~11.8 msec & 72 0 F 97, HFEEKEI D 7= D1TiF 72 < &b NI msecfiH I/ SV AT 7Y h&BRLT
éz%ﬁﬁ&pmiﬂ‘o BHE . 10msec I EXIATe 2 &%%@W)Liﬁ“
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Pl DOVCOIE 25MHZ T 72 &, JEIHA X 40 nsec L TR E D F97, Bl 2131724 kHz & 543 2 IZIXSE 1% 145 (or 91
hexadecimal) & 72 0 £ 97,

T —BRE O BRI AT — 2 — OIREAWEITH R D 7Z T VMEE & DB H Y £T DT, NSD-21011F B E)AE
WECBREMEREA A L TR0 | IREE A 810 X 2 IRFEREEICHIE L TWET, ZOMELZIEL<EFEE5
721z, FEIRBEABRIT frequency sweep calibration - 3217 L, ->\ > Tincremental calibration & 47 5 & BFEV L TR Y £,
Frequency Tracking (page 9). sweepiX—[EID A THiMETY, £ DI incremental calibration 73 B B4 4 L £ 9,

Note: J&MEzIE % 524772 NSD-21011% VCOD AR IC L v . Z O FXOBEEORE(LEZITWET,

JERB R R I BREY B 2 518 TT > TS E & W, @i, BT T, RIBT1A T & AT OBHED —RERYIC
B, WICE—Z —cseE A7 BT Y 2 U U 7R AL, BIEEICRY 2ET 25805505 TT,

Frequency sweep calibrationg% EfE : SQL-RV-1.8D K4

Reg Value (hex) | Comment

00 6B Enables sweep calibration using both motor phases
01 91 172.4 kHz

02 77 Fwd, DT=11*, Upper 3 bits of pulse count set

03 FF Lower 8 bits of pulse count set

Actual data stream: AB006B9177FF the host should wait at least 10 msec after start

Frequency incremental calibration5% &

Reg Value (hex) | Comment

00 67 Enables inc. calibration using both motor phases
01 91 172.4 kHz

02 77 Fwd, DT=11*, Upper 3 bits of pulse count set

03 FF Lower 8 bits of pulse count set

Actual data stream: A800679177FF the host should wait at least 10 msec after start

B E R
Reg Value (hex) | Comment
00 63 Using both motor phases, no calibration enabled.

Actual data stream: A80063

B (full count):

Reg Value (hex) | Comment
02 77 Fwd, DT=11*, Upper 3 bits of pulse count set
03 FF Lower 8 bits of pulse count set

Actual data stream: A80277FF
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#E (full count):

Reg Value (hex) | Comment
02 37 Rev, DT=11*, Upper 3 bits of pulse count set
03 FF Lower 8 bits of pulse count set

Actual data stream: A80237FF

E—4&—{g1k:
Reg Value (hex) | Comment
02 00 Direction & DT* don't matter. Zero upper count bits
03 00 Zero lower count bits

Actual data stream: A8020000

@ austrigmicrosystems

Note: *DT (dead time): Full bridgeBRENEAZIC BT, 777 AU &~ A T AR O H B3 D ORFfZE, FKEO
DT=M1ZHESE, BB /N IR/IMIHR D HTY,

8.2 UTAF Motor % BREh 3~ 5 354
New Scale Technologies f: & ¥ #5572 7R — b &2k T&E £,

83 ZDMDE—

F—zBET 556

NSD-2101 i3 SQUIGGLE i\ M id UTAF &— & — DERENNC RIS SALE L7eA . £ DMDE — & —~ D5 AT B 3E

ERIIEZITWELTEY £9, ZMAFCHL TEIBHWEDLE IS,
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9 S ~TIE R O HI

NSD-2101/% 16-pin QFN (4x4mm) package & 7= % 4-by-4 BGA (1.8x1.8mm) package D 2 2D X A TRV £7°,

Figure 9. 16-pin QFN (4x4mm) Packaﬁ Drawings and Dimensions

PIN #1 CORNER

o

/

@ austrigmicrosystems

PIN # 1.D
C0.30

2 x [©laad(]
bl s EXPOSED PAD
2 x |2laadld] 16XL 16Xb
o DDDm AU
(DATUM A OR B) —
VIEW M—M
Mg
_| G |
[ \
| [e] TERMINAL TIP 0 J
EVEN / ODD TERMINL SIDE i
[leedd o
< I 0
Sleeeld . [[] SEATING PLANE 0
< DETAIL G
VIEW ROTATED 90° CLOCKWISE M—
Symbol Min Nom Max Symbol Min [  Nom |  Max
A 0.80 0.85 0.90 e 0.65BSC
A1 0.05 L 035 | 040 | 045
A3 0.203 REF aaa 0.10
b 0.18 0.23 0.28 bbb 0.10
D 4.00BSC cce 0.10
E 4.00 BSC ddd 0.05
D2 2.50 2.70 2.70 eee 0.08
E2 2.50 2.70 2.70
Notes:

. Dimensioning and tolerancing conform to ASME Y14.5M-1994.
. All dimensions are in millimeters, angles are in degrees.
. Dimension b applies to metalized terminal and is measured between 0.25mm and 0.30mm from terminal tip. Dimension L1

represents terminal full back from package edge up to 0.1mm is acceptable.
4. Coplanarity applies to the exposed heat slug as well as the terminal.

. Radius on terminal is optional.
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Figure 10. 4-by-4 BGA (1.8x1.8mm) Package Drawings

Top through view Bottom view
ball side
| || o 40typ. 200 typ.
1 i cw— - * [
-
A . A
| Al
| )
Q
gl & .7980
w
o™ o il e i e o S 0y g e B gt e e o M08 i e
=
|
& ;
3 i)
™)
|
&l
Q - I_—*_ |
@ _ |
] i L
+— . 4 %
{ .
1725 11 | | yp. |
ol 1o 80 233418 | |,
. 50030
Die edge after cutting 1770 x 1770 £20pm
Notes:

cec Coplanarity
All dimensions in pm

Figure 11. Recommended PCB Layout (Top View)

P22

P2-1

P12

P1-1

L Denotes via to ground plane
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Revision Date Owner Description
041 15 Jan, 2010 Initial revision
0.2 24 Feb, 2010 rweber (NST)/ | Updated Key Features (page 1), Pin Assignments (page 3)
16 Jun. 2010 pmo (AMS) Corrected BGA diagram (see Figure 2), added “Top View” to figure title
03 un, for clarity (see Figure 11)
26 Aug. 2010 Updated Table 3 with current consumption info, Corrected info in
0.4 ue: Figure 4 and Table 10, Added Section 8.1, 8.2 and 8.3.

Note: Typos may not be explicitly mentioned under revision history.
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10 F&EERFOFEH
IDORITAN=IEHESE LU THRFEELTEY £9,

Table 17. Ordering Information

Ordering Code Description Delivery Form Package
g Ultrasonic piezo motor driver IC, output for one SQL-RV QFN-16 (4x4mm) or Wafer Level
NSD-2101 series reduced voltage SQUIGGLE® RV Tape & Reel Chip Scale Package

Note: All products are RoHS compliant and Pb-free.
Buy our products or get free samples online at ICdirect: http://www.austriamicrosystems.com/ICdirect

For further information and requests, please contact us mailto:sales@austriamicrosystems.com
or find your local distributor at http://www.austriamicrosystems.com/distributor
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Copyrights

Copyright © 1997-2010, austriamicrosystems AG, Tobelbaderstrasse 30, 8141 Unterpremstaetten, Austria-Europe. Trademarks Registered ®.
All rights reserved. The material herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent
of the copyright owner.

All products and companies mentioned are trademarks or registered trademarks of their respective companies.

Disclaimer

Devices sold by austriamicrosystems AG are covered by the warranty and patent indemnification provisions appearing in its Term of Sale.
austriamicrosystems AG makes no warranty, express, statutory, implied, or by description regarding the information set forth herein or regarding
the freedom of the described devices from patent infringement. austriamicrosystems AG reserves the right to change specifications and prices
at any time and without notice. Therefore, prior to designing this product into a system, it is necessary to check with austriamicrosystems AG
for current information. This product is intended for use in normal commercial applications. Applications requiring extended temperature range,
unusual environmental requirements, or high reliability applications, such as military, medical life-support or life-sustaining equipment are
specifically not recommended without additional processing by austriamicrosystems AG for each application. For shipments of less than 100
parts the manufacturing flow might show deviations from the standard production flow, such as test flow or test location.

The information furnished here by austriamicrosystems AG is believed to be correct and accurate. However, austriamicrosystems AG shall not
be liable to recipient or any third party for any damages, including but not limited to personal injury, property damage, loss of profits, loss of use,
interruption of business or indirect, special, incidental or consequential damages, of any kind, in connection with or arising out of the furnishing,
performance or use of the technical data herein. No obligation or liability to recipient or any third party shall arise or flow out of
austriamicrosystems AG rendering of technical or other services.

ElF austriamicrosystems

Contact Information

Headquarters

austriamicrosystems AG
Tobelbaderstrasse 30
A-8141 Unterpremstaetten, Austria

Tel: +43 (0) 3136 500 0
Fax: +43 (0) 3136 525 01

For Sales Offices, Distributors and Representatives, please visit:

http://www.austriamicrosystems.com/contact

E NEW SCALE

TECHNOLOGIES
Ingeniously Small Motion Systems

Contact Information

New Scale Technologies, Inc.
121 Victor Heights Parkway
Victor, NY 14564

Tel: +1 585 924 4450
Fax: +1 585 924 4468

sales@newscaletech.com

www.newscaletech.com
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