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Low-Cost 8-bit MCU Family with up to 8 kB of Flash
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Memory High-Speed CIP-51 uC Core

- Upto 8 kB flash - Efficient, pipelined instruction architecture

- Flash is in-system programmable in 512-Byte sectors - Up to 25 MIPS throughput with 25 MHz clock
- Upto 512 Bytes RAM (256 + 256) - Uses standard 8051 instruction set

- Expanded interrupt handler

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in- Communication Peripherals
system debug (no emulator required) - UART

- Provides breakpoints, single stepping, inspect/modify memory - 12C/SMBus™
and registers - SP|™

12-Bit Analog-to-Digital Converter Timer/Counters and PWM

- Up to 16 input channels
- Up to 200 ksps 12-bit mode or 800 ksps 10-bit mode
- Internal VREF or external VREF supported

- 4 General-Purpose 16-bit Timer/Counters
- 16-bit Programmable Counter Array (PCA) with three channels
of PWM, capture/compare, or frequency output capability, and

Internal Low-Power Oscillator hardware kill/safe state capability

- Calibrated to 24.5 MHz Additional Support Peripherals

- Low supply current - Independent watchdog timer clocked from LFO
- *2% accuracy over supply and temperature - 16-bit CRC engine

Internal Low-Frequency Oscillator Unique Identifier

- 80 kHz nominal operation - 32-bit unique key for each device

- Low supply current
- Independent clock source for watchdog timer

Supply Voltage

- 221036V
2 Analog Comparators

- Programmable hysteresis and response time

Package Options

- Configurable as interrupt or reset source - 16-pin SOIC
- Low current - 20-pin QFN, 3 x 3 mm
- 24-pin QSOP
General-Purpose 1/0 - Available in die form
- Upto 18 pins - Qualified to AEC-Q100 Standards

- 5 V-Tolerant

- Crossbar-enabled Temperature Ranges:

- —40to +125 °C (-Ix) and —40 to +85 °C (-Gx)
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1. Electrical Specifications

1.1. Electrical Characteristics
All electrical parameters in all tables are specified under the conditions listed in Table 1.1, unless stated

otherwise.

Table 1.1. Recommended Operating Conditions

Parameter Symbol Test Condition Min | Typ | Max | Unit
Operating Supply Voltage on VDD Vbobp 2.2 — 3.6 \
System Clock Frequency fsyscLk 0 — 25 | MHz
Operating Ambient Temperature Ta Commercial Grade Devices -40 | — 85 °C
(-GM, -GS, -GU)
Industrial Grade Devices —-40 | — | 125 | °C
(-IM, -IS, -1U)
Note: All voltages with respect to GND
Table 1.2. Power Consumption
Parameter Symbol Test Condition Min Typ Max Unit
Digital Core Supply Current (—Gx Devices, -40°C to +85°C)
Normal Mode—Full speed FsyscLk = 24.5 MHZ? — | 445 | 485 | mA
with code executing from flash FavsoLk = 1.53 MHz2 _ 915 1150 WA
FsyscLk = 80 kHz3, Ty = 25 °C — | 250 | 290 A
FsvscLk = 80 kHz® — | 250 | 380 uA
ldle Mode—Core halted with FsvscLk = 24.5 MHz? — 2.05 2.3 mA
peripherals running FaysoLk = 1.53 MHZ _ 550 200 uA
FsyscLk = 80 kHz3, Ty = 25 °C — 125 | 130 A
FsvscLk = 80 kHz® — | 125 | 200 A
Stop Mode—Core halted and Internal LDO ON, Ty =25 °C — 105 120 pA
ﬁ:g‘:ﬁgﬁ;_mpped’ Supply Internal LDO ON — 1105 | 170 | pA
Internal LDO OFF — 0.2 — pA

Notes:

RN

1. Currents are additive. For example, where Ipp is specified and the mode is not mutually exclusive, enabling the
functions increases supply current by the specified amount.
Includes supply current from internal regulator, supply monitor, and High Frequency Oscillator.
Includes supply current from internal regulator, supply monitor, and Low Frequency Oscillator.
ADCO always-on power excludes internal reference supply current.
The internal reference is enabled as-needed when operating the ADC in burst mode to save power.
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Table 1.2. Power Consumption (Continued)

1.

RN

Currents are additive. For example, where Ipp is specified and the mode is not mutually exclusive, enabling the
functions increases supply current by the specified amount.

Includes supply current from internal regulator, supply monitor, and High Frequency Oscillator.

Includes supply current from internal regulator, supply monitor, and Low Frequency Oscillator.

ADCO always-on power excludes internal reference supply current.

The internal reference is enabled as-needed when operating the ADC in burst mode to save power.

Parameter Symbol Test Condition Min Typ Max Unit
Digital Core Supply Current (-Ix Devices, -40°C to +125°C)
Normal Mode—Full speed Ibp Fsyscik = 24.5 MHz? — 4.45 5.25 mA
with code executing from flash Favsc = 1.53 MHZ _ 915 | 1600 uA
FsyscLk = 80 kHz83, Ty = 25 °C — | 250 | 290 A
FsyscLk = 80 kHz® — | 250 | 725 | A
Idle Mode—Core halted with Iob FsyscLk = 24.5 MHz? — 2.05 2.6 mA
peripherals running FsyscLk = 1.53 MHZ2 — | 550 | 1000 | pA
FsyscLk = 80 kHz3, Ty = 25 °C — 125 130 pA
FsyscLk = 80 kHz® — 125 | 550 A
Stop Mode—Core halted and Iob Internal LDO ON, Tp =25 °C — 105 120 pA
all clocks stopped, Supply
monitor off. Internal LDO ON — 105 270 pA
Internal LDO OFF — 0.2 — pA
Analog Peripheral Supply Currents (Both —Gx and —Ix Devices)
High-Frequency Oscillator lyrosc Operating at 24.5 MHz, — 155 — HA
Tp=25°C
Low-Frequency Oscillator ILFosc Operating at 80 kHz, — 35 — HA
Tp=25°C
ADCO Always-on* laDC 800 ksps, 10-bit conversions or — 845 1200 pA
200 ksps, 12-bit conversions
Normal bias settings
Vpp=3.0V
250 ksps, 10-bit conversions or — 425 580 HA
62.5 ksps 12-bit conversions
Low power bias settings
Vpp=3.0V
ADCO Burst Mode, 10-bit sin- lADC 200 ksps, Vpp=3.0 V — 370 — pA
gle conversions, external ref-
erence 100 ksps, Vpp=3.0V — 185 — HA
10 ksps, Vpp=3.0V — 19 — pA
Notes:
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Table 1.2. Power Consumption (Continued)

Parameter Symbol Test Condition Min Typ Max Unit
ADCO Burst Mode, 10-bit sin- laDC 200 ksps, Vpp=3.0V — 490 — pA
gle conversions, internal ref-
erence, Low power bias 100 ksps, Vpp =3.0V — 245 — WA
settings 10 ksps, Vpp = 3.0 V — 23 — HA
ADCO Burst Mode, 12-bit sin- laDc 100 ksps, Vpp=3.0V — 530 — pA
gle conversions, external ref-
erence 50 ksps, Vpp=3.0V — 265 — HA
10 ksps, Vpp =3.0V — 53 — HA
ADCO Burst Mode, 12-bit sin- laDC 100 ksps, Vpp =3.0V, — 950 — HA
gle conversions, internal ref- Normal bias
erence
50 ksps, Vpp =3.0V, — 420 — pA
Low power bias
10 ksps, Vpp = 3.0V, — 85 — HA
Low power bias
Internal ADCO Reference, \REF Normal Power Mode — 680 790 HA
Always-on®
Low Power Mode — 160 210 MA
Temperature Sensor ITseENSE — 75 120 pA
Comparator 0 (CMPO0), lcmp CPnMD = 11 — 0.5 — uA
Comparator 1 (CMP1) CPnMD = 10 _ 3 . UA
CPnMD = 01 — 10 — HA
CPnMD = 00 — 25 — MA
Voltage Supply Monitor lvmON — 15 20 HA
(VMONO)

Notes:

aRpON

1. Currents are additive. For example, where |pp is specified and the mode is not mutually exclusive, enabling the
functions increases supply current by the specified amount.
Includes supply current from internal regulator, supply monitor, and High Frequency Oscillator.
Includes supply current from internal regulator, supply monitor, and Low Frequency Oscillator.
ADCO always-on power excludes internal reference supply current.
The internal reference is enabled as-needed when operating the ADC in burst mode to save power.

10
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Table 1.3. Reset and Supply Monitor

Parameter Symbol Test Condition Min Typ Max Unit
Vpp Supply Monitor Threshold VvboMm 1.85 1.95 2.1 \'%
Power-On Reset (POR) Threshold Vpor | Rising Voltage on Vpp — 1.4 — \'%
Falling Voltage on Vpp | 0.75 — 1.36 \'%
Vpp Ramp Time trmp TimetoVpp>2.2V 10 — — ps
Reset Delay from POR tPoR Relative to Vpp > 3 10 31 ms
Veor
Reset Delay from non-POR source tRsT Time between release — 39 — ps
of reset source and
code execution
RST Low Time to Generate Reset trsTL 15 — — ps
Missing Clock Detector Response tmep FsyscLk > 1 MHz — 0.625 1.2 ms
Time (final rising edge to reset)
Missing Clock Detector Trigger Fmcbp — 7.5 13.5 kHz
Frequency
Vpp Supply Monitor Turn-On Time tMoN — 2 — us
Table 1.4. Flash Memory
Parameter Symbol Test Condition Min Typ Max Units
Write Time'-? tWRITE One Byte, 19 20 21 Hs
FSYSCLK =24.5 MHz
Erase Time'-? tERASE One Page, 5.2 5.35 5.5 ms
FSYSCLK =24.5 MHz
Vpp Voltage During Programming® VproG 2.2 — 3.6 \'%
Endurance (Write/Erase Cycles) Nwe 20k 100k — Cycles

Notes:

writing or erasing flash.

il

Flash can be safely programmed at any voltage above the supply monitor threshold (Vyppm)-
4. Data Retention Information is published in the Quarterly Quality and Reliability Report.

1. Does not include sequencing time before and after the write/erase operation, which may be multiple SYSCLK cycles.

2. The internal High-Frequency Oscillator has a programmable output frequency using the OSCICL register, which is
factory programmed to 24.5 MHz. If user firmware adjusts the oscillator speed, it must be between 22 and 25 MHz
during any flash write or erase operation. It is recommended to write the OSCICL register back to its reset value when

SILICON LABS
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Table 1.5. Internal Oscillators

Parameter Symbol Test Condition Min Typ Max Unit
High Frequency Oscillator (24.5 MHz)
Oscillator Frequency fuFosc Full Temperature and 24 245 25 MHz
Supply Range
Power Supply Sensitivity PSShFosc Tpa=25°C — 0.5 — %IV
Temperature Sensitivity TSHrosc Vpp=3.0V — 40 — ppm/°C
Low Frequency Oscillator (80 kHz)
Oscillator Frequency fLFosc Full Temperature and 75 80 85 kHz
Supply Range
Power Supply Sensitivity PSS\ rosc Tp=25°C — 0.05 — %I\
Temperature Sensitivity TS Fosc Vpp=3.0V — 65 — ppm/°C
Table 1.6. External Clock Input
Parameter Symbol Test Condition Min Typ Max Unit
External Input CMOS Clock fomos 0 — 25 MHz
Frequency (at EXTCLK pin)
External Input CMOS Clock High Time | tcmosH 18 — — ns
External Input CMOS Clock Low Time | tcpmosL 18 — — ns

12
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Table 1.7. ADC

Parameter Symbol Test Condition Min Typ Max Unit
Resolution Nbits 12 Bit Mode 12 Bits
10 Bit Mode 10 Bits
Throughput Rate fg 12 Bit Mode — — 200 ksps
(High Speed Mode) 10 Bit Mode — | — | 800 | ksps
Throughput Rate fg 12 Bit Mode — — 62.5 ksps
(Low Power Mode) 10 Bit Mode — — 250 ksps
Tracking Time trrk High Speed Mode 230 — — ns
Low Power Mode 450 — — ns
Power-On Time tPwR 1.2 — — us
SAR Clock Frequency fsar High Speed Mode, — — 6.25 MHz
Reference is 2.4 V internal
High Speed Mode, — — 12.5 MHz
Reference is not 2.4 V internal
Low Power Mode — — 4 MHz
Conversion Time tony 10-Bit Conversion, 1.1 ys
SAR Clock = 12.25 MHz,
System Clock = 24.5 MHz.
Sample/Hold Capacitor Csar Gain = 1 — 5 — pF
Gain=0.5 — 25 — pF
Input Pin Capacitance CiNn — 20 — pF
Input Mux Impedance Rmux — 550 — Q
Voltage Reference Range VREF 1 — Vb
Input Voltage Range* ViN Gain =1 0 — VREF
Gain=0.5 0 — | 2xVRgr
Power Supply Rejection PSRRapc — 70 — dB
Ratio
DC Performance
Integral Nonlinearity INL 12 Bit Mode — *1 2.3 LSB
10 Bit Mode — +0.2 | *0.6 LSB
Differential Nonlinearity DNL 12 Bit Mode —1 0.7 1.9 LSB
(Guaranteed Monotonic) 10 Bit Mode — | s02 | 206 | LSB
*Note: Absolute input pin voltage is limited by the Vpp supply.
) Rev. 1.0 13
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Table 1.7. ADC (Continued)

Parameter Symbol Test Condition Min Typ Max Unit
Offset Error EoFr 12 Bit Mode, VREF =1.65 V -3 0 3 LSB
10 Bit Mode, VREF = 1.65 V —2 0 2 LSB
Offset Temperature Coeffi- TCorr — | 0.004 — | LSB/rC
cient
Slope Error Em 12 Bit Mode — +0.02 | 0.1 Y%
10 Bit Mode — +0.06 | +0.24 %

Dynamic Performance 10 kHz Sine Wave Input 1dB below full scale, Max throughput, using AGND pin

Signal-to-Noise SNR 12 Bit Mode 61 66 — dB

10 Bit Mode 53 60 — dB
Signal-to-Noise Plus Distor-| SNDR 12 Bit Mode 61 66 — dB
tion 10 Bit Mode 53 | 60 | — | dB
Total Harmonic Distortion THD 12 Bit Mode — 71 — dB
(Up to 5th Harmonic) 10 Bit Mode _ 20 _ 4B
Spurious-Free Dynamic SFDR 12 Bit Mode — =79 — dB
Range 10 Bit Mode — | 74 — | B

*Note: Absolute input pin voltage is limited by the Vpp supply.

14
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Table 1.8. Voltage Reference

Parameter Symbol Test Condition Min Typ Max Unit
Internal Fast Settling Reference
Output Voltage VREFFs 1.65 V Setting 1.62 1.65 1.68
(RF“” Temperature and Supply 2.4V Setting, Vpp =26 V| 235 | 24 | 245

ange)
Temperature Coefficient TCREFFs — 50 — | ppm/°C
Turn-on Time tREFFS — — 1.5 us
Power Supply Rejection PSRRReFFs — 400 — | ppm/V
External Reference
Input Current lEXTREE Sample Rate = 800 ksps; — 5 — HA
VREF =3.0V
Table 1.9. Temperature Sensor
Parameter Symbol Test Condition Min Typ Max Unit
Offset Vore Tp=0°C — 757 — mV
Offset Error* EoFrF Tpa=0°C — 17 — mV
Slope M — 2.85 — mV/°C
Slope Error* Em — 70 — pv/°C
Linearity — 0.5 — °C
Turn-on Time — 1.8 — us
*Note: Represents one standard deviation from the mean.
) Rev. 1.0 15
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Table 1.10. Comparators

Parameter Symbol Test Condition Min Typ Max Unit
Response Time, CPnMD = 00 tRESPO +100 mV Differential — 100 — ns
(Highest Speed) ~100 mV Differential | — 150 — ns
Response Time, CPnMD = 11 tRESP3 +100 mV Differential — 1.5 — us
(Lowest Power) ~100 mV Differential | — 35 — us
Positive Hysterisis HYScp., CPnHYP =00 — 0.4 — mV
Mode 0 (CPnMD = 00) CPnHYP = 01 _ 8 _ mv
CPnHYP =10 — 16 — mV
CPnHYP = 11 — 32 — mV
Negative Hysterisis HYScp. CPnHYN = 00 — -0.4 — mV
Mode 0 (CPnMD = 00) CPnHYN = 01 _ _8 . mv
CPnHYN =10 — -16 — mV
CPnHYN = 11 — -32 — mV
Positive Hysterisis HYScp., CPnHYP =00 — 0.5 — mV
Mode 1 (CPnMD = 01) CPnHYP = 01 _ 6 _ Y
CPnHYP =10 — 12 — mV
CPnHYP = 11 — 24 — mV
Negative Hysterisis HYScp. CPnHYN =00 — -0.5 — mV
Mode 1 (CPnMD = 01) CPnHYN = 01 _ 5 _ =y
CPnHYN =10 — -12 — mV
CPnHYN = 11 — —24 — mV
Positive Hysterisis HYScp., CPnHYP =00 — 0.7 — mV
Mode 2 (CPAMD = 10) GPRHYP = 01 — | a5 — mv
CPnHYP =10 — 9 — mV
CPnHYP = 11 — 18 — mV
Negative Hysterisis HYScp. CPnHYN = 00 — -0.6 — mV
Mode 2 (CPnMD = 10) CPnHYN = 01 — 45 — mv
CPnHYN =10 — -9 — mV
CPnHYN = 11 — -18 — mV
16 Rev. 1.0 )
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Table 1.10. Comparators

Parameter Symbol Test Condition Min Typ Max Unit
Positive Hysteresis HYScp., CPnHYP =00 — 1.5 — mV
Mode 3 (CPnMD = 11) CPnHYP = 01 _ 4 _ Iy
CPnHYP =10 — 8 — mV
CPnHYP = 11 — 16 — mV
Negative Hysteresis HYScp. CPnHYN =00 — -1.5 — mV
Mode 3 (CPnMD = 11) CPHYN = 01 _ 4 _ mV
CPnHYN = 10 — -8 — mV
CPnHYN = 11 — -16 — mV
Input Range (CP+ or CP-) VN -0.25 — Vpp+0.25 Vv
Input Pin Capacitance Ccp — 7.5 — pF
Common-Mode Rejection Ratio CMRRcp — 70 — dB
Power Supply Rejection Ratio PSRRcp — 72 — dB
Input Offset Voltage Vorr Tp=25°C -10 0 10 mV
Input Offset Tempco TCofrr — 3.5 — uv/°C
) Rev. 1.0 17
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Table 1.11. Port I/O

Parameter Symbol Test Condition Min Typ Max Unit

Output High Voltage (High Drive) VoH lon =—-3 mA Vpp— 0.7 — — \'%
Output Low Voltage (High Drive) VoL loL = 8.5 mA — — 0.6 \'
Output High Voltage (Low Drive) VoH o =—1 mA Vpp— 0.7 — — \
Output Low Voltage (Low Drive) VoL loL =1.4 mA — — 0.6 \'%
Input High Voltage V4 Vpp— 0.6 — — \
Input Low Voltage Vi — — 0.6 \'
Pin Capacitance Cio — 7 — pF
Weak Pull-Up Current lpy Vpp = 3.6 -30 -20 -10 HA
(Vin=0V)

Input Leakage Ik GND < V|y< Vpp -1.1 — 1.1 HA
(Pullups off or Analog)

Input Leakage Current with V| Ik Vpp < ViN< Vpp+2.0V 0 5 150 HA
above Vpp

18
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1.2. Typical Performance Curves
1.2.1. Operating Supply Current

—Normal Mode

—Idle Mode /
4

\
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N

0 5 10 15 20 25
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Figure 1.1. Typical Operating Current Running From 24.5 MHz Internal Oscillator
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Figure 1.2. Typical Operating Current Running From 80 kHz Internal Oscillator
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1.2.2. ADC Supply Current

10-bit Burst Mode, Single Conversions
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Figure 1.3. Typical ADC and Internal Reference Power Consumption in Burst Mode
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Figure 1.4. Typical ADC Power Consumption in Normal (Always-On) Mode
®
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1.2.3. Port I/O Output Drive

Typical VoH vs. Source Current in High Drive Mode
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Typical VoH vs. Source Current in Low Drive Mode
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Figure 1.5. Typical Vgoy vs.

Source Current

Typical VoL vs. Sink Current in High Drive Mode

Typical VoL vs. Sink Current in Low Drive Mode
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Figure 1.6. Typical Vg vs. Sink Current

1.3. Thermal Conditions

Table 1.12. Thermal Conditions

Parameter Symbol Test Condition Min Typ Max Unit
Thermal Resistance* CAYN SOIC-16 Packages — 70 — °C/W
QFN-20 Packages — 60 — °C/W
QSOP-24 Packages — 65 — °C/W
*Note: Thermal resistance assumes a multi-layer PCB with any exposed pad soldered to a PCB pad.
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1.4. Absolute Maximum Ratings

Stresses above those listed under Table 1.13 may cause permanent damage to the device. This is a stress
rating only and functional operation of the devices at those or any other conditions above those indicated
in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

For more information on the available quality and reliability data, see the Quality and Reliability Monitor
Report at http://www.silabs.com/support/quality/pages/default.aspx.

Table 1.13. Absolute Maximum Ratings

Parameter Symbol Test Condition Min Max Unit
Ambient Temperature Under Tgias -55 125 °C
Bias
Storage Temperature Ts1G —65 150 °C
Voltage on Vpp Vbp GND-0.3 4.2 \'%
Voltage on I/O pins or RST ViN Vpp=33V GND-0.3 5.8 \
Vpp<3.3V GND-0.3 Vpp+2.5 \
Total Current Sunk into Supply lvbb — 400 mA
Pin
Total Current Sourced out of IGND 400 — mA
Ground Pin
Current Sourced or Sunk by Any lpio -100 100 mA
I/O Pin or RST
Operating Junction Temperature Ty Commercial Grade Devices -40 105 °C
(-GM, -GS, -GU)
Industrial Grade Devices -40 125 °C

(-IM, -IS, -1U)

Note: Exposure to maximum rating conditions for extended periods may affect device reliability.
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2. System Overview

The C8051F85x/86x device family are fully integrated, mixed-signal system-on-a-chip MCUs. Highlighted
features are listed below. Refer to Table 4.1 for specific product feature selection and part ordering
numbers.
m Core:
e Pipelined CIP-51 Core
e Fully compatible with standard 8051 instruction set
e 70% of instructions execute in 1-2 clock cycles
e 25 MHz maximum operating frequency
= Memory:
e 2-8 kB flash; in-system programmable in 512-byte sectors
e 512 bytes RAM (including 256 bytes standard 8051 RAM and 256 bytes on-chip XRAM)
m Power:
¢ Internal low drop-out (LDO) regulator for CPU core voltage
e Power-on reset circuit and brownout detectors
m 1/O: Up to 18 total multifunction /O pins:
e All pins 5V tolerant under bias
e Flexible peripheral crossbar for peripheral routing
e 5mA source, 12.5 mA sink allows direct drive of LEDs
m Clock Sources:
e Low-power internal oscillator: 24.5 MHz +2%
e Low-frequency internal oscillator: 80 kHz
e External CMOS clock option
m Timers/Counters and PWM:
e 3-channel Programmable Counter Array (PCA) supporting PWM, capture/compare and frequency output
modes
e 4x 16-bit general-purpose timers
e Independent watchdog timer, clocked from low frequency oscillator
m Communications and Other Digital Peripherals:
e UART
SPI™

e 12C/SMBus™
e 16-bit CRC Unit, supporting automatic CRC of flash at 256-byte boundaries
= Analog:
e 12-Bit Analog-to-Digital Converter (ADC)
e 2 x Low-Current Comparators
m  On-Chip Debugging
With on-chip power-on reset, voltage supply monitor, watchdog timer, and clock oscillator, the C8051F85x/
86x devices are truly standalone system-on-a-chip solutions. The flash memory is reprogrammable in-
circuit, providing non-volatile data storage and allowing field upgrades of the firmware.

The on-chip debugging interface (C2) allows non-intrusive (uses no on-chip resources), full speed, in-
circuit debugging using the production MCU installed in the final application. This debug logic supports
inspection and modification of memory and registers, setting breakpoints, single stepping, and run and halt
commands. All analog and digital peripherals are fully functional while debugging.

Each device is specified for 2.2 to 3.6 V operation, and are available in 20-pin QFN, 16-pin SOIC or 24-pin
QSOP packages. All package options are lead-free and RoHS compliant. The device is available in two
temperature grades: -40 to +85 °C or —40 to +125 °C. See Table 4.1 for ordering information. A block
diagram is included in Figure 2.1.
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Power On CIP-51 8051 —>| Port I/O Configuration I—*
Reset P0.0/VREF
Reset Controller Core Digital Peripherals P0.1/AGND
8k Byte ISP Flash P0.2
C2CK/RST Debug / Program Memory UART 3 Port 0 PO.3/EXTCLK
Programming ] Timers 0, | Drivers P0.4/TX
I: Hardware 256 Byte SRAM 1,2,3 P0.5/RX
iori P0.6/CNVSTR
=l -3-Ch PCA Priority
C2D Crossbar - P0.7
256 Byte XRAM 12C / Decoder P1.0
SMBus P11
f P12
Power Net CRC Port 1 P1.3
VDD Independent | | Drivers P1.4
Watchdog Timer Crossbar Control P15
GND SYSCLK SBFR P16
us R
Analog Peripherals . P1.7
Internal
Port 2 P2.0/C2D
24.5 MHz Reference Driver P2 1
2% >
Oscillator _VbD 3
=
Low-Freq. VDD
Oscillator 12/10 bit
“ ADG
CMOS
EXTCLK » Oscillator —
Input
System Clock < |
Configuration 2 Comparators
Figure 2.1. C8051F85x/86x Family Block Diagram (QSOP-24 Shown)
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2.1. Power

2.1.1.LDO

The C8051F85x/86x devices include an internal regulator to regulate the supply voltage down the core
operating voltage of 1.8 V. This LDO consumes little power, but can be shut down in the power-saving Stop
mode.

2.1.2. Voltage Supply Monitor (VMONO)

The C8051F85x/86x devices include a voltage supply monitor which allows devices to function in known,
safe operating condition without the need for external hardware.

The supply monitor module includes the following features:
m Holds the device in reset if the main VDD supply drops below the VDD Reset threshold.
2.1.3. Device Power Modes

The C8051F85x/86x devices feature three low power modes in addition to normal operating mode,
allowing the designer to save power when the core is not in use. All power modes are detailed in Table 2.1.

Table 2.1. C8051F85x/86x Power Modes

Mode Description Mode Entrance Mode Exit
Normal Core and peripherals operating
at full speed
= Core halted Any enabled interrupt or
Idle m Peripherals operate at Set IDLE bit in PCON reset Source
full speed
m  All clocks stopped
" Pore DO and Clear STOPCF in REGOMD
Stop é%%gggt)grs Siill and Device reset
running Set STOP bit in PCON
m Pins retain state
m  All clocks stopped
m Core LDO and all Set STOPCF in REGOMD
Shutdown analog circuits shut and Device reset
down Set STOP bit in PCON
m Pins retain state

In addition, the user may choose to lower the clock speed in Normal and Idle modes to save power when
the CPU requirements allow for lower speed.

Rev. 1.0 25

SILICON LABS




	Contact us
	Table of Contents
	1. Electrical Specifications
	1.1. Electrical Characteristics
	Table 1.1. Recommended Operating Conditions
	Table 1.2. Power Consumption
	Table 1.3. Reset and Supply Monitor
	Table 1.4. Flash Memory
	Table 1.5. Internal Oscillators
	Table 1.6. External Clock Input
	Table 1.7. ADC
	Table 1.8. Voltage Reference
	Table 1.9. Temperature Sensor
	Table 1.10. Comparators
	Table 1.11. Port I/O

	1.2. Typical Performance Curves
	1.2.1. Operating Supply Current
	1.2.2. ADC Supply Current
	1.2.3. Port I/O Output Drive

	1.3. Thermal Conditions
	Table 1.12. Thermal Conditions

	
	Table 1.13. Absolute Maximum Ratings


	2. System Overview

