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BXERAER

Parameter Symbol Min. Max. Units Note
Storage Temperature Ts -55 150 °C
Junction Temperature T -55 150 °C
Ambient Operating Temperature Ta -40 125 °C
Supply Voltage Vbp -0.5 6 Volts
Input Voltage All Inputs -0.5 Vpp + 0.5 Volts a
Output Voltage All Outputs -0.5 Vpp +0.5 Volts a
a. Do not exceed 6V.
HESZENESR(F
Parameter Symbol Min. Max. Units Figure Notes
Ambient Operating Temperature Ta -40 125 °C
Supply Voltage Vop 3 55 Volts
Input / Output Voltage 0 Vop Volts

DC EFIS1E(LER

All minimum/maximum specifications are at recommended operating conditions. Unless otherwise noted, all typical

values at Ty = 25°C, Vpp = 3.3V.

Parameter Symbol Min. Typ. Max. Units |Test Conditions Figure | Note

Power Supply Current Iop1 - 3.6 8 mA |3 channels fyck = 20 MHz, 7
SPI fecik = 17 MHz

I - 3 6.5 3 channels fyck = 20 MHz,

no SPI clock

Quiescent Power Supply Ippg — - 1 WA ALl 3 channels MCLK and

Current MDAT short to GND, no SPI
clock

Input Voltage High Level Viy |07 xVpp| — — Volts

Input Voltage Low Level Vi - — 0.3 xVpp| Volts

DC Input Current Iy — — 10 HA

Output Voltage High Voy |08 xVpp| — - Ioy=4 mA

Output Voltage Low VoL - - 0.4 Iop=4mA
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A1y F IR TR

All minimum/maximum specifications are at recommended operating conditions. All input signals are specified with
tg = tr = 5 ns (10% to 90% of Vpp) and timed at 50% voltage level. Unless otherwise noted, all typical values at T,
= 25°C, VDD = 33V

Parameter Symbol Min. Typ. Max. Units |Test Conditions Figure Note
Modulator Clock Frequency fmck — — 25 MHz
Modulator Clock Duty Cycle DCmcik 40 — 70 %
MDAT Setup Time before MCLK | typar s 10 — — ns 4
Rising Edge
MDAT Hold Time after MCLK tMpaT H 3 - - ns 4
Rising Edge
SPI Clock Frequency focik - - 17 MHz 4.5V < Vpp £ 5.5V

- - 13 3.0V <Vpp=55V
SPI Clock Duty Cycle DCocik 40 - 60 %
SPI MOSI Setup Time tmost s 3 — — ns 5
SPI MOSI Hold Time tmost H 3 — - ns 5
SPI Clock Falling Edge to MISO | tysp v — — 20 ns |4.5V <Vpp 5.5V 6
valid — — 28 3.0V < Vpp < 5.5V
Delay Time from CSLow to First | tp; 150 — — ns 12,13
Rising Edge of SCLK
Delay Time from_Last Rising tp 150 — — ns 12,13,14
Edge of SCLK to CS High
Delay Time from DR high to tor 150 - - ns 14
Start of First SCLK
Chip Select High Time tes H 200 - - ns 15
Broadcom ACPL-0873-DS103-ja
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B4 : MDAT and MCLK Timing Chart
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LIAYDE
Register Address Description Default Value Type

0x00 Filter setting 0x00 Read/Write
0x01 Channel selection & over-range setting 0x00 Read/Write
0x02 Interrupt status 0x00 Read Only
0x03 Interrupt enable 0x80 Read/Write
0x04 Offset Register for Channel 1 (MSB byte) 0x80 Read Only
0x05 Offset Register for Channel 1 (LSB byte) 0x00 Read Only
0x06 Offset Register for Channel 2 (MSB byte) 0x80 Read Only
0x07 Offset Register for Channel 2 (LSB byte) 0x00 Read Only
0x08 Offset Register for Channel 3 (MSB byte) 0x80 Read Only
0x09 Offset Register for Channel 3 (LSB byte) 0x00 Read Only

Broadcom ACPL-0873-DS103-ja

8




ACPL-0873 Data Sheet

VIV -TFIVIERER I FvRILTIYIL T1ILY

LIXF0 (FRLRO): T1ILIDERE

7 6 5 4 3 2 1 0
NA Cal Off_en NA Filter NA DC1 DCO
Default: 0x00 (Read/Write)

Filter DC1 DCO Decimation Ratio Filter Type
0 0 0 1024 SINC2
0 0 1 512 SINC2
0 1 0 256 SINC2
0 1 1 128 SINCZ2
1 0 0 256 SINC3
1 0 1 128 SINC3
1 1 0 64 SINC3

Filter Filter Type
0 Sinc?2 Filter
1 Sinc3 Filter

Off_en Offset Enable

Filter data without offset
Filter data with offset
Cal Calibration Offset and Store in Offset Redisters
0 No offset action
1 Capture offset data and store in Offset Redisters
Broadcom ACPL-0873-DS103-ja
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LIYZRF1 (FRULR]) : FrRIVERSSLUA—IN—-L IV IERE

7

6

4

0ov3

ove

ovi

0ovo

NA

NA

SEL1

SELO

Default: Ox00 (Read/Write)

SEL1 SELO Channel Filter Operation Selection

0 0 Channel 1 Only

0 1 Channel 1 Only

1 0 Channel 1 and Channel 2 only

1 1 Channel 1, Channel 2, and Channel 3

ov3 ov2 ovi ovo Persistence of Continuous "1" or "0" Bit in MDAT Bit Stream
0 0 0 0 0 (No over-range detection)
0 0 0 1 2
0 0 1 0 4
0 0 1 1 6
0 1 0 0 8
0 1 0 1 10
0 1 1 0 12
0 1 1 1 14
1 0 0 0 16
1 0 0 1 18
1 0 1 0 20
1 0 1 1 22
1 1 0 0 24
1 1 0 1 26
1 1 1 0 28
1 1 1 1 30
iE OV setting applied to channel 1, channel 2, and channel 3

Broadcom
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LYR52 (PRLR2):EIDAHRAT—F R

7 6 5 4 3 2 1 0
NA NA NA NA OV_CH3 OV_CHe OV_CH1 DR

Default: 0x00 (Read only)

DR Data Ready

Data not ready (ADC conversion in progress or not started)
ADC data ready to output

OV_CH1 Over-Range Trigder Status for Channel 1

0 No trigger for Channel 1 over-range
1 Triggered for Channel 1 over-range

OV_CH2 Over-Range Trigger Status for Channel 2

0 No trigger for Channel 2 over-range
1 Triggered for Channel 2 over-range

OV_CH3 Over-Range Trigder Status for Channel 3

0 No trigger for Channel 3 over-rande
1 Triggered for Channel 3 over-range

o Interrupt status flag cleared after read from Interrupt register.
o Data Ready status for channel 1, channel 2, and channel 3. DR status output to DR pin.
e If more than one channel is turned on, Data Ready is from the slowest channel.

Broadcom ACPL-0873-DS103-ja
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LYR5 3 (7 KRUR 3): EIbAHDAEME

7

6 5 4 3

2

1

MCLK1_E

NA NA NA OV_CH3_E

OV_CHZ_E

OV_CH1_E

DR_E

Default: 0x80 (Read/Write)

DR_E Data Ready

0 Data Ready signal not output to Interrupt Pin INT

1 Data Ready signal output to Interrupt Pin INT
OV_CH1_E |Over-Rande Trigger Status for Channel 1

0 Trigger for Channel 1 over-range status not output to INT

1 Trigger for Channel 1 over-range status output to INT
OV_CH2_E |Over-Rangde Trigger Status for Channel 2

0 Trigger for Channel 2 over-range status not output to INT

1 Trigger for Channel 2 over-range status output to INT
OV_CH3_E |Over-Range Trigdger Status for Channel 3

0 Trigger for Channel 3 over-range status not output to INT

1 Trigger for Channel 3 over-range status output to INT
MCLK1_E |MCLK1 Activity Enable

0 MCLK1 Activity not output to Interrupt pin INT

1 MCLK1 Activity output to Interrupt pin INT (default)

Broadcom ACPL-0873-DS103-ja
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8 : Interrupt Pin Implementation

OV_CH3 ——
OV_CH3_.E —

OV_CH2 ——
OV_CH2_E —}

OV_CH1 ——
OV_CH1_E——

DR —
DR_E ——
MCLK1_OK
MCLK1_E ———

=
=

Interrupt Pin Notes:
e Interrupt output is active low.
e '0'= Check for interrupt status.
e '1'=No interrupt.

B9 : Over-Current Pin Implementation

OV _CH3—

Control
ov_cH2——— o L oc
OV CHI 3 J( 3)(

OV_.CH OV_CH

Select Enable

1. OV_CH1/2/3 status flag is cleared by reading the Register 2.

2. 0OC pin is cleared by SPI CS High to Low Transition.

Broadcom
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E10: Over-Range Detection Chart

MDAT continuous “1” or “0” = Value set in Register 1
e JUUUUUUUL - JUUUUUU U DU U uL

MDAT J |_| |_| i

OV_CH1/2/3

OV_CHand OC goto“t"__ | | <——OV_CH and OC dleared to “0’
ocC at next CS starting.

& ]

LIZAF4 (FRLRE) :FvRI1DFTEY DM LIRSY (MSBINA F)

7

6

5

4

3

2

1

0

off_15

off_14

off_13

off_12

off_11

off_10

off_9

off_8

Default: 0x80 (Read Only)

LIZRF5 (PRLARS) : FvRI1DFTEY M LIRS (LSBINAL )

7

6

5

4

3

2

1

0

off_7

off_6

off_5

off_4

off_3

off_2

off_1

off_0

Default: 0x00 (Read Only)

LIZAZ6 (PRLARG): FrRIL2DFTEY B LIRY (MSBINA K)

7

6

5

4

3

2

1

0

off _15

off_14

off _13

off_12

off _11

off_10

off_9

off_8

Default: 0x80 (Read Only)

Broadcom
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LIRS 7 (PRLART7):FrRI2DFTEY B LIRS (LSBINAL )

7

6

5

4

3

2

1

0

off_7

off_6

off_5

off_4

off_3

off_2

off_1

off_0

Default: 0x00 (Read Only)

LIZXAZ8 (PRLARA8): FrRIL3IDATEY b+ LIRY (MSBINA K)

7

6

5

4

3

2

1

0

off_15

off_14

off_13

off_12

off_11

off_10

off_9

off_8

Default: 0x80 (Read Only)

LIZREZ9 (PFRLVAR9): FrRIL3DATEY S LIRY (LSBINAL )

7

6

5

4

3

2

1

0

off_7

off_6

off_5

off_4

off_3

off_2

off_1

off_0

Default: 0x00 (Read Only)

11 : Offset Filter Data

— 65535 (unsigned 16 Bits Full Scale of filter data)

Offset filter + offset
data at Input 0\>i‘ —I/
Volt | TT— 32768 (unsigned 16 Bits Midpoint of filter data)
[
AN - offset

L0 (unsigned 16 Bits 0 Point of filter data)

Broadcom
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SPI - VIRIEZRABDIAZVIFv—b

12 : SPI Writing to Redisters Timing Chart

p— | toz I
Cs Ir*
i |
lt 1 2 34 5 6 7 8 9 0 11 12 13 14 15 46
| S
SCLK +
medinininigininigininigininiginiy
MOSI 1 0 1 0 |A3 (A2 [A1 (AD |D7 |D6 |D5 (D4 D3 (D2 (D1 (DO
L o A - A >,
Operation Code Register Address 8 Bits Data (MSB First)
MISO
Operation code 1010
A3 A2 Al AO Register Address
0 0 0 0x00
0 0 0x01
0 0 1 0x03
8 bits data (MSB first) D7 D6 D5 D4 D3 D2 D1 DO

After CS goes low, write/read must be in the multiple 16 bits (16 cycles of SCLK).

Broadcom
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13 : SPI Read from Registers Timing Chart

VIV -TFIVIERER I FvRILTIYIL T1ILY

— L toz N
CS |~ -
|
Dty 102 3 4 5 6 T 8 9 10 1M 12 13 W 15 6
SCL
MOSI 010 | 1| A3 A2[A1]|AD
b A —
N Y
MISO Operation Code Register Address 'n7 [pg [ D5 [ D4 [ D3 [ D2 [ D1 | DO
L. —
8 Bits Data (MSB First)
Operation code 1001
A3 A2 Al AO Register Address
0 0 0 0 0x00
0 0 0 1 0x01
0 0 1 0 0x02
0 0 1 1 0x03
0 1 0 0 0x04
0 1 0 1 0x05
0 1 1 0 0x06
0 1 1 1 0x07
1 0 0 0 0x08
1 0 0 1 0x09
8 bits data (MSB first) D7 D6 D5 D4 D3 D2 D1 DO

Broadcom ACPL-0873-DS103-ja
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SPI-J«IY + F—IRIWMODIAZVIFv—b

14 : SPI Read from Filter's Data Timing Chart

CS

SCLK

t, —

MOSI

tc

|
44 45 46 47 18

DR ©

MISO

MSB

LSB

Total 16 bits Chan1 data;
Total 32bits Chan1 & Chan2 data;
Total 48bits Chan1&Chan2&Chan3 data.

‘ Chan 1 data

16 Bits Chanl filter data ‘

‘ Chanl data and Chane data ‘

16 bits Chanl filter data

‘ 16 bits Chane filter data

Chanl data and Chane data
and Chan3 data

16 bits Chanl filter data

16 bits Chan? filter data

16 bits Chan3 filter data

= Filter conversion start after falling edge of CS signal.

m After data ready, filters data can be read out in the multiple of 16 bits.

= (S signal has two functions: filter conversion start and chip select for SPI interface.

= When CS is low, write from and read to registers are allowed.

Broadcom
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SPI - ENEFDEHIEDOY : LI RXAIEEAH | HHWD S LTI LY -
T—I9RBMODILZVIFr—b

15 : SPI Combined Operation: Write/Read Register and Read from Filter's Data Timing Chart

t
Write/Read DN
; . . I . . .
Registers e Start reading Filter data | I Continue reading Filter data
CS
|
scek (! I
|
I
MoOsI I
_______ |
I
|
MISO !
______ T
I
|
DR !
_______ T
I
<
1) Detect INT/OC pins.
2) Monitor data ready DR status register bit.
Total 16 bits Chan1 data;
Total 32bits Chan1 & Chan2 data;
Total 48bits Chan1&Chan2&Chan3 data.
Broadcom ACPL-0873-DS103-ja
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SPI - 27t v PRIEEIE

16 : SPI Offset Calibration Operation

Write Registers
Write Registers
cs
SCLK
Set cal bit RO[6J= 1, Set cal bit ROJ6]= 0
MOSI W of en bit RO[5]=0 1B 0~
MISO
Offset capture for respectve channel
DR and store in offset registers ~

m Physically short Sigma-Delta Modulator input pins Vin+ and Vin- to GND1.

CS goes low until DR goes high to capture the offset and store in offset registers.
Set cal bit RO[6] = 0.

To turn on the final filter data with offset, set off_en bit RO[5] = 1.

= To have the final filter data without any offset, set off_en bit RO[5] = 0.

Set cal bit RO[6] = 1, Set off_en bit RO[5] = 0, Set filter setting to Sinc3 Decimation Ratio 256.

Broadcom
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-9 + RS54 THERRLICHIF DIFERIIS I A

ACPL-0873 T4 )% - EVa—IUIZ 3 DOERIOF +RIVAIC. 2 kEIF 3 & Sinc FIFIL - T4 ILFUDY -
F4/O0VRRELTVET, Sinc E—RICIE 4 DOTFIYX—Ya vl (x128. x256. x512. x1024) Hidb.
Sinc3 213 3 DDFUX—Y 3 Ut (x64. x128. x256) B&BDHET, Sinc £F Y x—y avkERFEHER.
H7D0DTAILFUVY - E—RICK> CEBEREREERELTVET,

ACPL-0873 [&. SPI 15 —T 1 —X%ZfTLT MCU &KV DSP L@ELE T, SPI 1 V5 —T 1 —X[EFAHN LI
FERICEEHTERITEINE T,

17 : Typical Phase Current Sensing Circuit using ACPL-C74x/C79x and ACPL-0873

Motor

ACPL-C74x/C79x X3
__/ : ACPL-0873
.E E Voo | Voo,
@2 | E Sinc
5 2 Vi | MCLK Depimation cs
£ I—E Vi | MDAT Filter 1 o [
& 4] GND1 GND2 inc & SCLK
E | Decimation 2 MOS! 1
| Filter 2 T {1
@ MISQ
inc |—
8 p_L E Voot | vor, Decimation
§ w E2 Vi | MCLK Filter 3
%f | E— | woar 4 |Ali;:1n:\[ent I * [ 1—
3 1 [
5 [4] oot ! GND2 = £ Ry |
T E% N = Ny
_ I % s S RST
:3 [ E Voot | Vop2 £a - [ o
§§_\—E Vo | MCLK 2
el W | owow 3
& ! [2] enor | eNoe 5] =
I
r i O Do ] |
| 2 3| |
| . ~ I
> 2] |
I é é I Opto{:oupler Gate Drivers
|
| £ i
I
I e Reinforced Isolation Boundary

N IGBT Module P

RAIL—TCTlF. ERT«— RNy T - E=FDH 17 [CRIKIICFTUT— 3V =HIEL. E—FRERISEBIEIET
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ACPL-0873 & SPI RAL—T - TINA AEULTEMEL. YRY— - TINA X [FZOYIHBE—RELT CPHA=0. &
KLU0V IBMEE—RELT CPOL=0 ZFIRULEX T, MOSI F—#IF SPI OV IDIELDTIYITHYTUVT
SN MISO T—#IESPI 0y IDITOIYyITIOOVIT I RENET,

K

ACPL-0873IC (¥4) ESEPEEIF. ROKXSICHEETNET,
Tj=RxP+Ta

&

R : BZEE-ABERED (CC/W)

P:IC DEEEH (W)

Tj: IC DEEERE

Ta : AEEE
IC [HMEGEERT A FERICEESNTCRETAELFE Ule, BIROY 1 X(E. JEDEC MRAEICELU T 76.2 mm x 76.2
mm TY, BIERIC. At 2 ROBGEXERZARLF U, INSDTX MERIF FR-4 MEITESN. S~ —

ADEHIELEXEERICET D JEDEC MBICELTVE T, TANEHFD [BIF] BT IN\A AZRAEICEALFL
Teo BIRHTAIET —% (&, R=74°C/W TT,

{8

# 3 : Digital Filter Typical Conversion Time

Filter (SincX) Decimation Ratio (D) Filter Conversion Time t¢ at 10-MHz MCLK (1/tc)
SINCZ 1024 205 ps (4.88 kHz)
SINC? 512 102 ps (9.76 kHz)
SINC? 256 51 ps (19.52 kHz)
SINC? 128 25 s (39.04 kHz)
SINC3 256 77 us (13.02 kHz)
SINC3 128 38 s (26.04 kHz)
SINC3 64 19 ps (52.08 kHz)
& tcis calculated as: te = 1/ fyc g x D x K.

K 4 : SPI Typical Timing

SPI Clock
(MHz) Time for 8 Bits Write (ps) Time for 8 Bits Write and 8 Bits Read (us) | Time for 48 Bits Read ([s)
5 1.60 3.20 9.6
10 0.80 1.60 4.8
15 0.53 1.06 3.18
17 0.47 0.94 2.82
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