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— Signal Offset Cancelation

\/\/\ -sin((ot)+Oj1
Output = A sin(wt) + OFF1 — (-A sin(wt) + OFF1) =2A sin(wt)
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-cos(mt) +OFF2

=
Ofm
of

Output = A cos(ot) + OFF2 - (-A cos(wt) + OFF2) =2A cos(wt)
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FEATURES

HE A SH

PC7|Ht 22

8 differential input channels for £1V to £10V

Fast simultaneous signal sampling up to 2 MS/s

High ADC resolution of 30.5pV at+1V FS (16 bit)

Base modes of operation: 8-channel oscilloscope, spectral

signal analysis, Lissajous X/Y plotting

Optional module 1 (encoder adjuster): sine/cosine encoder

error analysis with color bar display of good/bad limit values

4 Optional module 2 (reference analyzer): referenced signal
analysis with graphical evaluation

4 Oscilloscope mode with measurement utilities: DC offset and

amplitude (AC, AC(RMS), Contrast, Min., Max.), cross

screening of 2 channels for amplitude differences and phase

deviations, 4 mathematical analysis channels

Spectral signal analysis with calculation of harmonics and THD

Lissajous X/Y plotting with tolerance and limit indication

Robust housing with Probe card for easy wiring to DUTs or

housed encoders

+ Stand-alone operation with external Windows 7 PC

¢ Delivery: ready-to-operate SinCosYzer 2 with instrumentation
software (GUI), cables

+ Remote controllable, configurable and measurement output via

a TCP/IP interface

* o0

<

* e e

Figure 1: 8-Channel oscilloscope with AC/DC and Figure 3: Lissajous X/Y plot with tolerance and limit

sine/cosine measurement facilities. indication.

Figure 2: Spectral signal analysis (FFT) with calcu- Figure 4: Optional modules 1 and 2 for signal bal-
lation of harmonics and THD. ancing and error analysis.



SER-E
Input Signal
* V1 = A sin (ot)
* V2 = A cos (ot)

Output Signal 6

* X= MIN[abs(sin), abs(cos)]

Y = MAX [abs(sin), abs(cos)]

sin, cos 2Lt X F2 £ segment 7=
Z=X/Y

0t = tan' (Z) (-n/8.< u < 7/8)

0 = [0, 90, 180,270, 360] +/- 61

|-—Sine — Cosine |

0 &5 90 135 SnggQ Coshe 228 210 318
&:3!7"“%_ —
o8 b 4 = ra
0 S 7

7 <

02

(H( )/
44 < 7
04
a8 - \x/ L

- .
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Swapping sines and cosines

oé | - | 1 | e I - | S 1
08 e e | Sy | Sy | S
07 X
08 7S Y < 75
05 yd A Y i ALY i N
047 LY LY 7 LY
03 7 N Y i A Y
01 Fi NI S 5N/ N/

0 W AV 2

0 a5 90 135 180 25 210 315

Tangent (X/Y)

R N N

06 VALY FARY FAAN FARY

04 V4 \ 74 b / N\ 174

022 A4 N7 AN
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|— Sing Linear === Correction table |




5.2 Q1

« 8 Segment Detection

segment Condition X Y angle
0~ 45 sin<cos, sin>0, cos>0 sin cos val
45 ~ 90 sin>cos, sin>0, cos>0 cos sin 90-val
90 ~ 135 sin>[cos], sin>0, cos<0 [cos] sin 90+val X/Y
135 ~ 180 sin<[cos], sin>0, cos<0 sin [cos] 180-val A
180 ~ 225 sin>cos, sin<0, cos<0 [sin] [cos] 80+val p | E e
225 ~ 270 sin<cos, sin<0, cos<0 [cos] [sin] 270-val
270~ 315 [sin]>cos, sin<0, cos>0 cos [sin] 270+val
315 ~ 360 [sin]<cos, sin<0, cos>0 [sin] cos 360-val

* Angle = Arctan (X/Y)
— X, Y : 10bit Resolution > Max 1023 e
— A = Gain X = 1024X/Y 45
— Angle = A + Correction Table(A)

— AngleS E35}7| 28t sHMEE= 11bit O| M2 BH

» Correction Table : Bit SizeZd 221}

* Absolute 4= F|ot7| =0 23l 1bit 42
— 10 bit ADC > 9bit with 8 Segment > 12bit Resolution

Angle
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(H: half cycle Z)

ADC |6 bit 8 bit 10 bit 8 bit / 9 bit 12 bit 12 bit 8 bit 13 bit TSg 3x13bit S&H  3x 14 bit S&H 13 bit S&H 16 bit
Conversion Rate (30 ns 30 Msps @ 5V 3.1 Msps 5 Msps 20 Msps 40 Msps 800 ksps 17.8 Msps#f 1. Msps 140 ksps (1 Ch.) 210 (280) ksps 250 ksps 250 ksps
(1Ch.)
Principle |flash vector tracking ATAN calc. vector tracking  vector fracking  vector racking | |vector tracking =ﬁt:ﬂ,g vectortracking ~ SAR SAR SAR ATAN calc.
Latency/lLag (< 250 ns 06to24ps 15psi<ips 200 ns <250ns <250 ns 12ps - N\ < 250 ns Sps 3ps (2ps) 2ps 24 psi<d4dps
with lag recovery \ w. lag recovery
Accuracy (deglel period) (5.6° 42° [ [ 0.13° 0.13° 1.4° 0.35° 0.35° 0.1° e 0.1° 0.1°
Max. Angle Resolution (64 256 1024 200/ 400 4000 4000 / 4096 256 8192 8192 8192 (1Ch.) 16384 (1 Ch.) 8192 fractional,
fractional /1..8 up to 65536
Signal Conditioning by push-button * by opamp by push-button
Offset |- . « automatic . . . . . ® 3x e 3x . « automatic
Amplitude |- . « automatic . . . . . ® 3x ® 3x . « automatic
Phase |- - = automatic . . . . . ® 3x * 3x . * automatic
Lineanzation « by conversion o LUT
Stabilization o LEDV/MR bridge e LED/MR « LED/IMR « LED/MR o LED/MR bridge e LED/MR bridge e LED/MR bridge
control bridge control ~ bridge control  bridge control control control control
Incr. Data (AB.Z) |e +/-4 mA o +-6 mAdiff. e RS422 e R5422 e RS422 « R5422 o +-4 mA e +H-4 mA o +-4 mA o -4 mA
Comm. Data (U,V,W) « 1CPR « 11032 CPR +« 1t 8 CPR
Absolute Data e 10+14 bit * 12 bit « 8 bit eupto 13+24 bit e upto 13+24 bit e upto 25424 bit e up fo 26+24 bit e up to 26+24 bit « 32 bit
SiniCos Output test mode test mode test mode test mode test mode e 1Vpp(1000) e 1Vpp(1000Q) e 1Vpp(1000Q)
Serial VO 2-wire SPI 4-wire SPI, 12C BiSS C, SSI BiSS (B) BiSS C, SslI BiSS C, SSI, SPI BiSS C, SSI, SPI 3/4-wire SPI
Encoderlink®
Parallel VO * G bit = 8 bit
12C Master « mult-master e multi-master  » multimaster | |e . . . . . .
On-Chip EEPROM . 0
Multiturn Interface via MCU « index inp. = BiSS C, 881 « BiSS C, SSI « BiSS C, SSI
Period Counting « 14 bit with « 15 bit « 24 bit s 24 bit « 24 bit » 24 bit with ® 24 bit with « 24 bit with « 16 bit
preset by MCU preset preset preset
Setup |3 pins On-chip by pins, SPI, ext. EEPROM ext. EEPROM ext. EEPROM ext. EEPROM, ext. EEPROM ext. EEPROM ext. EEPROM ext. EEPROM ext. EEPROM, pC by 4 pins, pC,
EEPROM, SPI  EEPROM, uC ext. EEPROM
EncoderLink®
Supply 5V 33t05V 33v 5V 5V 5V 5V 5V 5V 5V 5V 5V,25t05V 31to55V
(10 mA) (8 mA) (25 mA) (12 mA) (18 mA) (28 mA) (25mA max.) (35 mA max.) (35 mA max.) (45 mA) (60 mA) (34 mA) (12 to 25 mA)
Specials touch probe hold Nonius calc. Nonius calc., safety velocity value
register 2 GPIO pins diagnostics, (14 bit)
temperature value
(12 bit)
Package |TSSOP20 QFN24 4x4 QFN32 5x5 TSSOP20 TSSOP20 TSSOP20 5028 TSS0P20 TSS0P20 QFN48 7x7 QFN48 7x7 QFN48 7x7 QFN48 Tx7
SS0P2853
Copyright @ 2017, iC-Haus GmbH. Silicon for Motion® is a registered trade mark of iC-Haus GmbH. Encoderlink® is a trademark of iC-Haus GmbH.

Rights to technical changes reserved. This tentative information shall not be considered as a guarantee of characteristics. 1-17.
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