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ACPL-C799 Functional Block Diagram
Data Sheet
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ACPL-C799 Ordering Information
Data Sheet
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Package Outline Drawings
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Figure 3 Package Dimensions
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Table 3 Regulatory Information

Dimensions in millimeters and (inches).
Motes:

Lead coplanarity = 0.1 mm (0.004 inches).
Floating lead protrusion = 0.25 mm (10 mils) mazx.

o ENATUEMRTI SV I REFRALTSESLY,

IEC/EN/DIN EN 60747-5-5

Maximum working insulation voltage Viorm= 1414Vpeak

UL

Approval under UL 1577, component recognition program up to V|gq = 5000 Vgys. File E55361.

CSA

Approval under CSA Component Acceptance Notice #5, File CA 88324.
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ACPL-C799
Data Sheet

IEC/EN/DIN EN 60747-5-5 Insulation Characteristics

IEC/EN/DIN EN 60747-5-5#ig %14

Table 4 IEC/EN/DIN EN60747-5-5 Insulation Characteristics®

Description Symbol Value Units
Installation classification per DIN VDE 0110/1.89, Table 1
for rated mains voltage < 150 Vs -1V
for rated mains voltage < 300 V, g I-Iv
for rated mains voltage < 450 Vs -V
for rated mains voltage < 600 Vg I-Iv
for rated mains voltage < 1000 Vs I-111
Climatic Classification 55/105/21
Pollution Degree (DIN VDE 0110/1.89) 2
Maximum Working Insulation Voltage Viorm 1414 Vpeak
Input to Output Test Voltage, Method b Vpr 2652 Vpeak
Viorm X 1.875 = Vpg, 100% Production Test with t,, = 1 sec, Partial Discharge <5 pC
Input to Output Test Voltage, Method a Vpr 2262 Vpeak
Viorm X 1.6 = Vpg, Type and Sample Test, t,, = 10 sec, Partial Discharge < 5 pC
Highest Allowable Overvoltage (Transient Overvoltage, tini = 60 sec) Viotm 8000 Vpeak
Safety-limiting values (Maximum values allowed in the event of a failure
Case Temperature Ts 175 °C
Input Current? ls,iInPUT 230 mA
Output Power? Psoutpur  |600 mw
Insulation Resistance at Tg, V|g = 500 V Rg >10° Q

a. Insulation characteristics are guaranteed only within the safety maximum ratings, which must be ensured by protective circuits within the application.

b.  Safety-limiting parameters are dependent on ambient temperature. The Input Current, Ig ypyr, derates linearly above 25°C free-airtemperature atarate of
2.53 mA/°C; the Output Power, Pg o rpyt, derates linearly above 25°C free-airtemperature atarate of 4 mw/°C.

gk E REEICEEY Sk

Table 5 Insulation and Safety Related Specifications

Parameter Symbol Value Units Conditions
Minimum External Air Gap L(101) 8.0 mm Measured from input terminals to output terminals, shortest
(External Clearance) distance through air
Minimum External Tracking L(102) 8.0 mm Measured from input terminals to output terminals, shortest
(External Creepage) distance path along body
Minimum Internal Plastic Gap 0.5 mm Through insulation distance, conductor to conductor, usually the
(Internal Clearance) direct distance between the photoemitter and photodetector

inside the optocoupler cavity

Tracking Resistance CTI >175 v DIN IEC 112/VDE 0303 Part 1
(Comparative Tracking Index)
Isolation Group llla Material Group (DIN VDE 0110, 1/89, Table 1)

Broadcom
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Absolute Maximum Ratings

st K E

Table 6 Absolute Maximum Ratings

Parameter Symbol Min Max. Units
Storage Temperature Ts -55 +125 °C
Ambient Operating Temperature Tp -40 +105 °C
Supply voltage Vop1, Vop2 -0.5 6.0 %
Steady-State Input Voltage? Viner Vin- -2 Vpp1 +0.5 |V
Two-Second Transient Input Voltage® Vine Vin- —6 Vppp +0.5 |V
Digital Output Voltages MCLK, MDAT -0.5 Vpp2+0.5 \
Lead Solder Temperature 260°C for 10 sec.
a.  DCvoltage of up to -2 V on the inputs does not cause latch-up or damage to the device; tested at typical operating conditions.
b.  Absolute maximum DC current on the inputs = 100 mA, no latch-up or device damage occurs.
c.  Transient voltage of 2 seconds up to —6 V on the inputs does not cause latch-up or damage to the device; tested at typical operating conditions.
HERBERH
Table 7 Recommended Operating Conditions

Parameter Symbol Min. Max. Units
Ambient Operating Temperature Ta -40 +105 °C
Vpp1 Supply Voltage Vop1 4.5 5.5
Vpp2 Supply Voltage Vb2 3 55
Analog Input Voltage? Vins+ Vin- -0 +50 mV

a.  Full scale signal input range +80 mV.

ER L

Unless otherwise noted, Ty =-40°C to +105°C, Vpp; = 4.5V t0 5.5V, Vpp, =3V t0o 5.5V, V|, =-50 mV to +50 mV, and V). =0V

(single-ended connection); tested with Sinc? filter, 256 decimation ratio.

Table 8 Electrical Specifications

Parameter Symbol Min. Typ.2 Max. Units Test Conditions/Notes Fig.
STATIC CHARACTERISTICS
Resolution 16 Bits Decimation filter output set to 16 bits
Integral Nonlinearity INL -16 +8 +16 LSB See Definitions section
Differential Nonlinearity DNL -0.9 0.9 LSB No missing codes, guaranteed by design;
see Definitions section
Offset Error Vos -1.0 0.1 1.0 mV Ta = 25°C; see Definitions section 5
Offset Drift vs. Temperature |TCVg 0.3 13 pv/ieCc
Offset Drift vs. Vppy 70 puviv
Internal Reference Voltage |Vgee 80 mvV

Broadcom
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ACPL-C799 Electrical Specifications
Data Sheet

Table 8 Electrical Specifications (Continued)

Parameter Symbol Min. Typ.2 Max. Units Test Conditions/Notes Fig.
Reference Voltage G -1 1 % Ta=25°C, V|, =-80mV to +80 mV,
Tolerance see Definitions section

-2 2 % T, =-40°C to +105°C, 6
Vin+ =-80 mV to +80 mV
Vger Drift vs. Temperature | TCGg 40 ppm/°C
Vger Drift vs. Vppy 0.1 mV/V  |See note P
ANALOG INPUTS
R
Input Bias Current IINA —-200 MA Vpp1 =5V, Vppy =5V, V). =0V 7
Input Resistance RiN 1.9 kQ Across Vi, or V. to GND1
Input Capacitance Cina 8 pF Across V|, or V). to GND1
DYNAMIC CHARACTERISTICS Vin+ = 100 mVpp, 1 kHz sine wave
Signal-to-Noise Ratio SNR 70 77 dB T, =-40°C to +105°C; 8
see Definitions section
Signal-to-(Noise + SNDR |64 76 dB T, =-40°Cto +105°C; 9
Distortion) Ratio see Definitions section
Effective Number of Bits ENOB 12 Bits See Definitions section
Isolation Transient CMR |25 kVius  [Vem=1kV;
Immunity see Definitions section
DIGITAL OUTPUTS
Output High Voltage VoH Vpp2-04  (Vppp-0.2 \Y loyt =—4mA
Output Low Voltage VoL 0.2 0.4 \ lout=4 MA
POWER SUPPLY
VDD1 Supply Current Ibp1 12 17 mA Vin+ = —-80mV to +80 mV 10
VDD2 Supply Current Ibp2 5 6 mA 11

a.  AllTypical values are at Ty = 25°C, Vpp; =5V, Vppp, =5 V.
b.  Vger Driftvs. Vpp, can be expressed as-0.125%/V with reference to Vgge.
c.  Beyond the full-scale input range the data output is either all zeroes or all ones.

Broadcom
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ACPL-C799 Timing Specifications
Data Sheet

242 UT %
Unless otherwise noted, T =-40°C to +105°C, Vpp; = 4.5V t0 5.5V, Vpp, =3V t0o 5.5V,

Table 9 Timing Specifications

Parameter Symbol| Min. Typ.2 | Max. Units Test Conditions/Notes Fig.
Modulator Clock Output Frequency fuck |9 10 11 MHz  |C_ =15 pF, Clock duty cycle 40% to 65%
Modulator Clock Rising Time tr 5 C =15pF
Modulator Clock Falling Time tf 5 C =15pF
Data Setup Time Before MCLK Rising Edge |tg 55 75 ns C . =15pF
Data Hold Time After MCLKRising Edge |ty 10 ns C . =15pF

a.  AllTypical values are at T, = 25°C, Vpp; =5V, Vpp, = 5V.

Figure 4 Data Timing

x

e

MDAT

- __“_:._:p.cg:;__

Ts Ty

Iy r— %k
Unless otherwise noted, Ty =—-40°C to +105°C, Vpp; = 4.5V to 5.5V, Vpp, = 3V to 5.5V.

Table 10 Package Characteristics

Parameter Symbol| Min. | Typ.[1]| Max. | Units Test Conditions/Notes Note
Input-Output Momentary Withstand Voltage Viso 5000 Vims RH<50%, t=1min; Ty\=25°C |ab
Input-Output Resistance R.o >1012 Q V.0 =500 Vdc c
Input-Output Capacitance Co 0.5 pF f=1MHz c

a. Inaccordance with UL 1577, each optocoupler is proof tested by applying an insulation test voltage = 6000 V,,,,s for 1 second (leakage detection current limit,
l.o <5 pA). Thistest is performed before the 100% production test for partial discharge (method b) shown in IEC/EN/DIN EN 60747-5-5 Insulation
Characteristic Table.

b.  The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous voltage rating.
For the continuous voltage rating, refer to the IEC/EN/DIN EN 60747-5-5 insulation characteristics table and your equipment level safety specification.

c.  Thisis atwo-terminal measurement: pins 1-4 are shorted together and pins 5-8 are shorted together.
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Typical Performance Plots
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Unless otherwise noted, Ty = 25°C, Vpp; =5V, Vppp =5V, Vine =-50 mV to +50 mV, and V. = 0V, with Sinc? filter, 256 decimation ratio.

Figure 5 Offset Change vs. Temperature
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Figure 6 Vggr Change vs. Temperature
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Figure 10 Ipp; vs. V,y DCInput at Various Temperatures
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Definitions

Figure 11 Ipp, (Vpp2=5V) vs. V|yDC Input at Various
Temperatures
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Figure 12 Clock Frequency vs. Temperature for Various Vppq
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Figure 13 Typical Application Circuit In Motor Phase Current Sensing
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Figure 14 Motor Output Horsepower vs. Motor Phase Current and Supply
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Table 11 Example of Two-Terminal and Four Terminal Shunt Resistors for Motor Drives up to 70 Arms

_ Shunt Resistance Maximum RMS Motor Power Range
Manufacturer/Shunt Resistor Part Number Shun;_pre:stor Current 120Vac-440Vac
mQ A hp kw

KOA/CSR series Four-terminal 5 7 1.8-6.7 1.4-5
Isabellenhitte/BVS series Two-terminal

Vishay/WSL4026 series Four-terminal 2 17 4-17 3-13
Isabellenhiitte/BVE series Two-terminal

KOA/PSG4 series Four-terminal 1 35 9-36 7-27
KOA/PSB series Two-terminal

Isabellenhiitte/BVR series Four-terminal 05 70 19-72 14-54
KOA/PSJ2 series Two-terminal

v MEMERET H-0D PC BEIRLATH FETSE. DWSOMDRITEESVETT, BRFADTILE U
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Figure 15 Schematic for Three Conductor Shunt Connection
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Figure 16 Modulator Output vs. Analog Input

MODULATOR OUTPUT -r/—-/ +FS (ANALOG INPUT)

—FS (AMALOG INPUT)

ANALOG INPUT

TIME

Table 12 Input Voltage with Ideal Corresponding Density of 1s at Modulator Data Output, and ADC Code

Analog Input Voltage Input Density of 1s ADC Code (16-bit unsigned decimation)
+Full-Scale +80 mV 100% 65,535
+Recommended Input Range +50 mV 81.25% 53,248
Zero omv 50% 32,768
—Recommended Input Range -50 mV 18.75% 12,288
—Full-Scale -80mv 0% 0
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