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Ordering Information

PART NUMBER TEMPERATURE RANGE PACKAGE

HS1-82C85RH-Q -55oC to +125oC 24 Lead SBDIP

HS1-82C85RH-8 -55oC to +125oC 24 Lead SBDIP

HS1-82C85RH/Sample +25oC 24 Lead SBDIP

HS9-82C85RH/Proto -55oC to +125oC 24 Lead Ceramic Flatpack

HS9-82C85RH-Q -55oC to +125oC 24 Lead Ceramic Flatpack

HS9-82C85RH-8 -55oC to +125oC 24 Lead Ceramic Flatpack

HS9-82C85RH/Sample +25oC 24 Lead Ceramic Flatpack

HS-82C85RH
Radiation Hardened

CMOS Static Clock Controller/Generator

Pinouts
24 LEAD CERAMIC DUAL-IN-LINE
METAL SEAL PACKAGE (SBDIP)

MIL-STD-1835 CDIP2-T24
TOP VIEW

24 LEAD CERAMIC METAL SEAL
FLATPACK PACKAGE (FLATPACK)

MIL-STD-1835 CDFP4-F24
TOP VIEW
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Features
• Radiation Hardened

- Total Dose > 10 5 RAD (Si)
- Transient Upset > 10 8 RAD (Si)/s
- Latch Up Free EPI-CMOS

• Very Low Power Consumption
• Pin Compatible with NMOS 8285 and Intersil 82C85
• Generates System Clocks for Microprocessors and Peripherals
• Complete Control Over System Clock Operation for Very Low

System Power
- Stop-Oscillator
- Stop-Clock
- Low Frequency (Slo) Mode
- Full Speed Operation

• DC to 15MHz Operation (DC to 5MHz System Clock)
• Generates Both 50% and 33% Duty Cycle Clocks (Synchronized)
• Uses Either Parallel Mode Crystal Circuit or External Frequency

Source
• Hardened Field, Self-Aligned, Junction Isolated CMOS Process
• Single 5V Supply
• Military Temperature Range -55 oC to +125oC

Description
The Intersil HS-82C85RH is a high performance, radiation hardened
CMOS Clock Controller/Generator designed to support systems utilizing
radiation hardened static CMOS microprocessors such as the
HS-80C86RH. The HS-82C85RH contains a crystal controlled oscillator,
reset pulse conditioning, halt/restart logic, and divide-by-256 circuitry.
These features provide the means to stop the system clock, stop the clock
oscillator, or run the system at a low frequency (CLK/256), enhancing
control of static system power dissipation and allowing system shut-down
during periods of external stress.
Static CMOS circuit design insures low operating power and permits
operation with an external frequency source from DC to 15MHz. Crystal
controlled operation to 15MHz is guaranteed with the use of a parallel,
fundamental mode crystal and two small load capacitors. Outputs are
guaranteed compatible with both CMOS and TTL specifications. The Inter-
sil hardened field CMOS process results in performance equal to or
greater than existing radiation resistant products at a fraction of the power.
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Pin Description

PIN
PIN

NUMBER TYPE DESCRIPTION

X1
X2

23
22

I
O

CRYSTAL CONNECTIONS: X1 and X2 are the crystal oscillator connections. The crystal
frequency must be three times the maximum desired processor clock frequency. X1 is the
oscillator circuit input and X2 is the output of the oscillator circuit.

EFI 20 I EXTERNAL FREQUENCY IN: When F/C is HIGH, CLK is generated from the EFI input signal.
This input signal should be a square wave with a frequency of three times the maximum desired
CLK output frequency.

F/C 19 I FREQUENCY/CRYSTAL SELECT: F/C selects either the crystal oscillator or the EFI input as the
main frequency source. When F/C is LOW, the HS-82C85RH clocks are derived from the crystal
oscillator circuit. When F/C is HIGH, CLK is generated from the EFI input. F/C cannot be dynam-
ically switched during normal operation.

START 11 I A low-to-high transition on START will restart the CLK, CLK50 and PCLK outputs after the
appropriate restart sequence is completed.

When in the crystal mode (F/C LOW) with the oscillator stopped, the oscillator will be restarted
when a Start command is received. The CLK, CLK50 and PCLK outputs will start after the oscil-
lator input signal (X1) reaches the Schmitt trigger input threshold and an 8K internal counter
reaches terminal count. If F/C is HIGH (EFI mode), CLK, CLK50 and PCLK will restart within 3 EFI
cycles after START is recognized.

The HS-82C85RH will restart in the same mode (SLO/FST) in which it stopped. A high level on
START disables the STOP mode.

S0
S1

S2/STOP

13
14
15

I
I
I

S2/STOP, S1, S0 are used to stop the HS-82C85RH clock outputs (CLK, CLK50, PCLK) and are
sampled by the rising edge of CLK. CLK, CLK50 and PCLK are stopped by S2/STOP,S1, S0 being
in the LHH state on the low-to-high transition of CLK. This LHH state must follow a passive HHH
state occurring on the previous low-to-high CLK transition. CLK and CLK50 stop in the high state.
PCLK stops in it’s current state (high or low).

When in the crystal mode (F/C) low and a STOP command is issued, the HS-82C85RH oscillator
will stop along with the CLK, CLK50 and PCLK outputs. When in the EFI mode, only the CLK,
CLK50 and PCLK outputs will be halted. The oscillator circuit if operational, will continue to run.
The oscillator and/or clock is restarted by the START input signal going true (HIGH) or the reset
input (RES) going low.

SLO/FST 12 I SLO/FST is a level-triggered input. When HIGH, the CLK and CLK50 outputs run at the maximum
frequency (crystal or EFI frequency divided by 3). When LOW, CLK and CLK50 frequencies are
equal to the crystal or EFI frequency divided by 768. SLO/FST mode changes are internally
synchronized to eliminate glitches on the CLK and CLK50. START and STOP control of the
oscillator or EFI is available in either the SLOW or FAST frequency modes.

The SLO/FST input must be held LOW for at least 195 OSC/EFI clock cycles before it will be
recognized. This eliminates unwanted frequency changes which could be caused by glitches or
noise transients. The SLO/FST input must be held HIGH for at least 6 OSC/EFI clock pulses to
guarantee a transition to FAST mode operation.

CLK 8 O PROCESSOR CLOCK: CLK is the clock output used by the HS-80C86RH processor and other
peripheral devices. When SLO/FST is high, CLK has an output frequency which is equal to the
crystal or EFI input frequency divided by three. When SLO/FST is low, CLK has an output frequen-
cy which is equal to the crystal or EFI input frequency divide by 768. CLK has a 33% duty cycle.

CLK50 10 O 50% DUTY CYCLE CLOCK: CLK50 is an auxiliary clock with a 50% duty cycle and is synchro-
nized to the falling edge of CLK. When SLO/FST is high, CLK50 has an output frequency which
is equal to the crystal or EFI input frequency divided by 3. When SLO/FST is low, CLK50 has an
output frequency equal to the crystal or EFI input frequency divided by 768.

PCLK 2 O PERIPHERAL CLOCK: PCLK is a peripheral clock signal whose output frequency is equal to the
crystal or EFI input frequency divided by six and has a 50% duty cycle. PCLK frequency is
unaffected by the state of the SLO/FST input.

OSC 18 O OSCILLATOR OUTPUT: OSC is the output of the internal oscillator circuitry. Its frequency is
equal to that of the crystal oscillator circuit. OSC is unaffected by the state of the SLO/FST input.

When the HS-82C85RH is in the crystal mode (F/C LOW) and a STOP command is issued, the
OSC output will stop in the HIGH state. When the HS-82C85RH is in the EFI mode (F/C HIGH),
the oscillator (if operational) will continue to run when a STOP command is issued and OSC
remains active.
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RES 17 I RESET IN: RES is an active LOW signal which is used to generate RESET. The HS-82C85RH
provides a Schmitt trigger input so that an RC connection can be used to establish the power-up
reset of proper duration. RES starts crystal oscillator operation.

RESET 16 O RESET: RESET is an active HIGH signal which is used to reset the HS-80C86RH processor. Its
timing characteristics are determined by RES. RESET is guaranteed to be HIGH for a minimum
of 16 CLK pulses after the rising edge of RES.

CSYNC 1 I CLOCK SYNCHRONIZATION: CSYNC is an active HIGH signal which allows multiple HS-
82C85RHs to be synchronized to provide multiple in-phase clock signals. When CSYNC is HIGH,
the internal counters are reset and force CLK, CLK50 and PCLK into a HIGH state. When CSYNC
is LOW, the internal counters are allowed to count and the CLK,CLK50 and PCLK outputs are
active. CSYNC must be externally synchronized to EFI.

AEN1
AEN2

3
7

I
I

ADDRESS ENABLE: AEN is an active LOW signal. AEN serves to qualify its respective Bus
Ready Signal (RDY1 or RDY2). AEN1 validates RDY1 while AEN2 validates RDY2. Two AEN
signal inputs are useful in system configurations which permit the processor to access two Multi-
Master System Buses.

RDY1
RDY2

4
6

I
I

BUS READY: (Transfer Complete). RDY is an active HIGH signal which is an indication from a
device located on the system data bus that data has been received, or is available. RDY1 is
qualified by AEN1 while RDY2 is qualified by AEN2.

ASYNC 21 I READY SYNCHRONIZATION SELECT: ASYNC is an input which defines the synchronization
mode of the READY logic. When ASYNC is LOW, two stages of READY synchronization are pro-
vided. When ASYNC is left open or HIGH a single stage of READY synchronization is provided.

READY 5 O READY: READY is an active HIGH signal which is used to inform the HS-80C86RH that it may
conclude a pending data transfer.

GND 9 I Ground

VDD 24 I +5V power supply

Functional Diagram

Pin Description  (Continued)

PIN
PIN

NUMBER TYPE DESCRIPTION
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Absolute Maximum Ratings Reliability Information
Supply Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+6.5V
Input, Output or I/O Voltage . . . . . . . . . . . . .VSS-0.3V to VDD+0.3V
Storage Temperature Range  . . . . . . . . . . . . . . . . . -65oC to +150oC
Junction Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +175oC
Lead Temperature (Soldering 10s) . . . . . . . . . . . . . . . . . . . . +300oC
Typical Derating Factor. . . . . . . . . .5.33mA/MHz Increase in IDDOP
ESD Classification  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Class 1

Thermal Resistance θJA θJC
SBDIP Package. . . . . . . . . . . . . . . . . . . . 52oC/W 12oC/W
Ceramic Flatpack Package . . . . . . . . . . . 70oC/W 10oC/W

Maximum Package Power Dissipation at +125oC Ambient
SBDIP Package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.96W
Ceramic Flatpack Package . . . . . . . . . . . . . . . . . . . . . . . . . 0.71W

If device power exceeds package dissipation capability, provide heat
sinking or derate linearly at the following rate:

SBDIP Package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19.2mW/C
Ceramic Flatpack Package . . . . . . . . . . . . . . . . . . . . . .14.3mW/C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions
Operating Voltage Range . . . . . . . . . . . . . . . . . . . . . +4.5V to +5.5V
Operating Temperature Range. . . . . . . . . . . . . . . . -55oC to +125oC
RESET Input High Voltage . . . . . . . . . . . . . . . . . . . . . . 3.5V to VDD

Input Low Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0V to +0.8V
Input High Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5V to VDD

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS
GROUP A

SUBGROUP TEMPERATURE

LIMITS

UNITSMIN MAX

CLK or CLK50 Output
High Voltage

VOH VDD = 4.5V, IO = -5.0mA,
VIN = 0V or 4.5V

1, 2, 3 -55oC, +25oC,
+125oC

VDD
-0.4

- V

Output High Voltage VOH VDD = 4.5V, IO = -2.5mA,
VIN = 0V or 4.5V

1, 2, 3 -55oC, +25oC,
+125oC

VDD
-0.4

- V

Output Low Voltage VOL VDD = 4.5V, IO = 5.0mA,
VIN = 0V or 4.5V

1, 2, 3 -55oC, +25oC,
+125oC

- 0.4 V

Input Leakage Cur-
rent

IIL or IIH VDD = 5.5V, VIN = 0V or
5.5V, Input Pins except: 11 to
15, 21, 23

1, 2, 3 -55oC, +25oC,
+125oC

-1.0 1.0 µA

Bus Hold High Leak-
age Current (Note 1)

IBHH VDD = 4.5V, 5.5V, VIN =
3.0V, Pins: 11 to 15, 21

1, 2, 3 -55oC, +25oC,
+125oC

-200 -20 µA

Standby Power Sup-
ply Current

IDDSB VDD = 5.5V, VIN = GND or
VDD, IO = 0mA

1, 2, 3 -55oC, +25oC,
+125oC

- 100 µA

Operating Power
Supply Current

IDDOP VDD = 5.5V, VIN = GND or
VDD, IO = 0mA, Crystal
Frequency = 15MHz

1, 2, 3 -55oC, +25oC,
+125oC

- 80 mA

Functional Tests FT VDD = 4.5V and 5.5V,
VIN = GND or VDD, f = 1MHz

7, 8A, 8B -55oC, +25oC,
+125oC

- - -

Noise Immunity
Functional Test

FN VDD = 5.5V,
VIN = GND or 3.5V and
VDD = 4.5V,
VIN = 0.8V or VDD

7, 8A, 8B -55oC, +25oC,
+125oC

- - -

NOTE:

1. IBHH should be measured after raising VIN to VDD and then lowering to 3.0V
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 4.5V, TA = -55oC to +125oC

PARAMETER SYMBOL CONDITIONS
GROUP A

SUBGROUP TEMPERATURE

LIMITS

UNITSMIN MAX

TIMING REQUIREMENTS

External Frequency High
Time

TEHEL 90% - 90%
VIN

9, 10, 11 -55oC, +25oC, +125oC 25 - ns

External Frequency Low
Time

TELEH 10% - 10%
VIN

9, 10, 11 -55oC, +25oC, +125oC 25 - ns

EFI or Crystal Period TELEL 9, 10, 11 -55oC, +25oC, +125oC 65 - ns

External Frequency Input
Duty Cycle

TEFIDC 9, 10, 11 -55oC, +25oC, +125oC 45 55 %

Crystal Frequency FX 9, 10, 11 -55oC, +25oC, +125oC 2.4 15 MHz

RDY1, RDY2 Active Setup
to CLK

TR1VCL ASYNC =
High

9, 10, 11 -55oC, +25oC, +125oC 55 - ns

RDY1, RDY2 Active Setup
to CLK

TR1VCH ASYNC = Low 9, 10, 11 -55oC, +25oC, +125oC 55 - ns

RDY1, RDY2 Inactive Setup
to CLK

TR1VCL 9, 10, 11 -55oC, +25oC, +125oC 55 - ns

RDY1, RDY2 Hold to CLK TCLR1X 9, 10, 11 -55oC, +25oC, +125oC 0 - ns

ASYNC Setup to CLK TAYVCL 9, 10, 11 -55oC, +25oC, +125oC 84 - ns

ASYNC Hold to CLK TCLAYX 9, 10, 11 -55oC, +25oC, +125oC 0 - ns

AEN1, AEN2 Setup to
RDY1, RDY2

TA1VR1V 9, 10, 11 -55oC, +25oC, +125oC 25 - ns

AEN1, AEN2 Hold to CLK TCLA1X 9, 10, 11 -55oC, +25oC, +125oC 0 - ns

CSYNC Setup to EFI TYHEH 9, 10, 11 -55oC, +25oC, +125oC 17 - ns

CSYNC Hold to EFI TEHYL 9, 10, 11 -55oC, +25oC, +125oC 17 - ns

CSYNC Pulse Width TYHYL 9, 10, 11 -55oC, +25oC, +125oC 2TELEL - ns

RES Setup to CLK TI1HCL Note 3 9, 10, 11 -55oC, +25oC, +125oC 105 - ns

S0, S1, S2/STOP Setup to
CLK

TSVCH 9, 10, 11 -55oC, +25oC, +125oC 55 - ns

S0, S1, S2/STOP Hold to
CLK

TCHSX 9, 10, 11 -55oC, +25oC, +125oC 55 - ns

RES, START Setup to CLK TRSVCH Note 3 9, 10, 11 -55oC, +25oC, +125oC 105 - ns

RES (Low) or START (High)
Pulse Width

TSHSL 9, 10, 11 -55oC, +25oC, +125oC 2/3 TCLCL - ns

SLO/FST Setup to PCLK TSFPC Note 3 9, 10, 11 -55oC, +25oC, +125oC TEHEL+170 - ns

TIMING RESPONSES

CLK/CLK50 Cycle Period TCLCL 9, 10, 11 -55oC, +25oC, +125oC 200 - ns

CLK HIGH Time TCHCL 9, 10, 11 -55oC, +25oC, +125oC (1/3 TCLCL)
+3

- ns

CLK LOW TCLCH 9, 10, 11 -55oC, +25oC, +125oC (2/3 TCLCL)
-15

- ns

CLK50 HIGH Time T5CHCL 9, 10, 11 -55oC, +25oC, +125oC (1/2 TCLCL)
-7.5

- ns

CLK50 LOW Time T5CLCH 9, 10, 11 -55oC, +25oC, +125oC (1/2 TCLCL)
-7.5

- ns

PCLK HIGH Time TPHPL 9, 10, 11 -55oC, +25oC, +125oC TCLCL-20 - ns
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PCLK LOW Time TPLPH 9, 10, 11 -55oC, +25oC, +125oC TCLCL-20 - ns

Ready Inactive to CLK TRYLCL Note 4 9, 10, 11 -55oC, +25oC, +125oC -8 - ns

Ready Active to CLK TRYHCH Note 3 9, 10, 11 -55oC, +25oC, +125oC 2/3(TCLCL)
-15

- ns

CLK to Reset Delay TCLIL 9, 10, 11 -55oC, +25oC, +125oC - 65 ns

CLK to PCLK HIGH Delay TCLPH 9, 10, 11 -55oC, +25oC, +125oC - 40 ns

CLK to PCLK LOW Delay TCLPL 9, 10, 11 -55oC, +25oC, +125oC - 40 ns

OSC to CLK HIGH Delay TOHCH 9, 10, 11 -55oC, +25oC, +125oC -5 60 ns

OSC to CLK LOW Delay TOHCL 9, 10, 11 -55oC, +25oC, +125oC 2 70 ns

OSC LOW to CLK50 HIGH
Delay

TOLCH 9, 10, 11 -55oC, +25oC, +125oC -5 60 ns

CLK LOW to CLK50 LOW
Skew

TCLC50L 9, 10, 11 -55oC, +25oC, +125oC - 10 ns

NOTES:

1. ACs tested at worst case VDD, guaranteed over full operating range

2. Setup and hold necessary only to guarantee recognition at next clock

3. Applies only to T3, TW states

4. Applies only to T2 states

5. All timing delays are measured at 1.5V, unless otherwise noted

6. Timing measurements made with EFI duty cycle = 50%

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL CONDITION TEMPERATURE

LIMITS

UNITSMIN MAX

Input Capacitance CIN VDD = Open, f = 1MHz, Note 2 TA = +25oC - 5 pF

Output Capacitance COUT VDD = Open, f = 1MHz, Note 2 TA = +25oC - 15 pF

RESET Input
Hysteresis

(+)VT - (-)VT VDD = 4.5V and 5.5V -55oC < TA < +125oC 0.25 - V

TIMING REQUIREMENTS

RES or START Valid
to CLK Low

TSTART VDD = 4.5V and 5.5V -55oC < TA < +125oC 2TELEL
+3

- ns

STOP Command
Valid to CLK High

TSTOP VDD = 4.5V and 5.5V -55oC < TA < +125oC TCLCL +
TCLCH

3TCHCH
+55

ns

TIMING RESPONSES

CLK/CLK50 Rise
Time

TCH1CH2 VDD = 4.5V and 5.5V, 1.0V to
3.5V

-55oC < TA < +125oC - 15 ns

CLK/CLK50 Fall Time TCL1CL2 VDD = 4.5V and 5.5V, 3.5V to
1.0V

-55oC < TA < +125oC - 15 ns

Output Rise Time
(Except CLK)

TOLOH VDD = 4.5V and 5.5V, 0.8V to
2.0V

-55oC < TA < +125oC - 25 ns

Output Fall Time
(Except CLK)

TOHOL VDD = 4.5V and 5.5V, 2.0V to
0.8V

-55oC < TA < +125oC - 25 ns

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 4.5V, TA = -55oC to +125oC  (Continued)

PARAMETER SYMBOL CONDITIONS
GROUP A

SUBGROUP TEMPERATURE

LIMITS

UNITSMIN MAX
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Start/Reset Valid to
CLK Low

TOST VDD = 4.5V and 5.5V (TYP)
Note 3

-55oC < TA < +125oC - 3 ms

RESET Output Time
High

TRST VDD = 4.5V and 5.5V -55oC < TA < +125oC 16
(TCLCL)

- ms

NOTES:

1. The parameters listed in table 3 are controlled via design or process parameters and are not directly tested. These parameters are
characterized upon initial design release and upon design changes which would affect these characteristics.

2. All measurements referenced to device ground.

3. Oscillator start-up time depends on several factors including crystal frequency, crystal manufacturer, capacitive load, temperature, power
supply voltage, etc. This parameter is given for information only.

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS

See +25oC limits in Table 1 and Table 2 for Post RAD limits (Subgroups 1, 7, 9)

TABLE 5. BURN-IN DELTA PARAMETERS (+25 oC)

PARAMETER SYMBOL DELTA LIMITS

Static Current IDDSB ±20µA

Input Leakage Current IIL, IIH ±200nA

Low Level Output Voltage VOL ±80mV

High Level Output Voltage VOH ±150mV

TABLE 6. APPLICABLE SUBGROUPS

CONFORMANCE
GROUP

MIL-STD-883
METHOD

GROUP A SUBGROUPS

TESTED FOR -Q
RECORDED

FOR -Q TESTED FOR -8
RECORDED

FOR -8

Initial Test 100% 5004 1, 7, 9 1 (Note 2) 1, 7, 9

Interim Test 100% 5004 1, 7, 9, ∆ 1, ∆ (Note 2) 1, 7, 9

PDA 100% 5004 1, 7, ∆ - 1, 7

Final Test 100% 5004 2, 3, 8A, 8B, 10, 11 - 2, 3, 8A, 8B, 10, 11

Group A (Note 1) Sample 5005 1, 2, 3, 7, 8A, 8B, 9, 10, 11 - 1, 2, 3, 7, 8A, 8B, 9,
10, 11

Subgroup B5 Sample 5005 1, 2, 3, 7, 8A, 8B, 9, 10, 11, ∆ 1, 2, 3, ∆ (Note 2) N/A

Subgroup B6 Sample 5005 1, 7, 9 - N/A

Group C Sample 5005 N/A N/A 1, 2, 3, 7, 8A, 8B, 9,
10, 11

Group D Sample 5005 1, 7, 9 - 1, 7, 9

Group E, Subgroup 2 Sample 5005 1, 7, 9 - 1, 7, 9

NOTES:

1. Alternate Group A testing in accordance with MIL-STD-883 method 5005 may be exercised.
2. Table 5 parameters only

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL CONDITION TEMPERATURE

LIMITS

UNITSMIN MAX
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Intersil Space Level Product Flow -Q
Wafer Lot Acceptance (All Lots) Method 5007

(Includes SEM)

GAMMA Radiation Verification (Each Wafer) Method 1019,
2 Samples/Wafer, 0 Rejects

100% Die Attach

100% Nondestructive Bond Pull, Method 2023

Sample - Wire Bond Pull Monitor, Method 2011

Sample - Die Shear Monitor, Method 2019 or 2027

100% Internal Visual Inspection, Method 2010, Condition A

CSI and/or GSI PreCap (Note 6)

100% Temperature Cycle, Method 1010, Condition C,
10 Cycles

100% Constant Acceleration, Method 2001, Condition per
Method 5004

100% PIND, Method 2020, Condition A

100% External Visual

100% Serialization

100% Initial Electrical Test (T0)

100% Static Burn-In 1, Condition A or B, 72 Hours Min,
+125oC Min, Method 1015

100% Interim Electrical Test 1 (T1)

100% Delta Calculation (T0-T1)

100% PDA 1, Method 5004 (Note 1)

100% Dynamic Burn-In, Condition D, 240 Hours, +125oC or
Equivalent, Method 1015

100% Interim Electrical Test 2(T2)

100% Delta Calculation (T0-T2)

100% PDA 2, Method 5004 (Note 1)

100% Final Electrical Test

100% Fine/Gross Leak, Method 1014

100% Radiographic (X-Ray), Method 2012 (Note 2)

100% External Visual, Method 2009

Sample - Group A, Method 5005 (Note 3)

Sample - Group B, Method 5005 (Note 4)

Sample - Group D, Method 5005 (Notes 4 and 5)

100% Data Package Generation (Note 7)

CSI and/or GSI Final (Note 6)

NOTES:

1. Failures from subgroup 1, 7 and deltas are used for calculating PDA. The maximum allowable PDA = 5% with no more than 3% of the
failures from subgroup 7.

2. Radiographic (X-Ray) inspection may be performed at any point after serialization as allowed by Method 5004.

3. Alternate Group A testing may be performed as allowed by MIL-STD-883, Method 5005.

4. Group B and D inspections are optional and will not be performed unless required by the P.O. When required, the P.O. should include
separate line items for Group B Test, Group B Samples, Group D Test and Group D Samples.

5. Group D Generic Data, as defined by MIL-I-38535, is optional and will not be supplied unless required by the P.O. When required, the
P.O. should include a separate line item for Group D Generic Data. Generic data is not guaranteed to be available and is therefore not
available in all cases.

6. CSI and/or GSI inspections are optional and will not be performed unless required by theP.O. When required, the P.O. should include
separate line items for CSI PreCap inspection, CSI final inspection, GSI PreCap inspection, and/or GSI final inspection.

7. Data Package Contents:

• Cover Sheet (Intersil Name and/or Logo, P.O. Number, Customer Part Number, Lot Date Code, Intersil Part Number, Lot Number, Quan-
tity).

• Wafer Lot Acceptance Report (Method 5007). Includes reproductions of SEM photos with percent of step coverage.

• GAMMA Radiation Report. Contains Cover page, disposition, Rad Dose, Lot Number, Test Package used, Specification Numbers, Test
equipment, etc. Radiation Read and Record data on file at Intersil.

• X-Ray report and film. Includes penetrometer measurements.

• Screening, Electrical, and Group A attributes (Screening attributes begin after package seal).

• Lot Serial Number Sheet (Good units serial number and lot number).

• Variables Data (All Delta operations). Data is identified by serial number. Data header includes lot number and date of test.

• Group B and D attributes and/or Generic data is included when required by the P.O.

• The Certificate of Conformance is a part of the shipping invoice and is not part of the Data Book. The Certificate of Conformance is signed
by an authorized Quality Representative.
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Intersil Space Level Product Flow -8
GAMMA Radiation Verification (Each Wafer) Method 1019,

2 Samples/Wafer, 0 Rejects

100% Die Attach

Periodic- Wire Bond Pull Monitor, Method 2011

Periodic- Die Shear Monitor, Method 2019 or 2027

100% Internal Visual Inspection, Method 2010, Condition B

CSI an/or GSI PreCap (Note 5)

100% Temperature Cycle, Method 1010, Condition C,
10 Cycles

100% Constant Acceleration, Method 2001, Condition per
Method 5004

100% External Visual

100% Initial Electrical Test

100% Dynamic Burn-In, Condition D, 160 Hours, +125oC or
Equivalent, Method 1015

100% Interim Electrical Test

100% PDA, Method 5004 (Note 1)

100% Final Electrical Test

100% Fine/Gross Leak, Method 1014

100% External Visual, Method 2009

Sample - Group A, Method 5005 (Note 2)

Sample - Group B, Method 5005 (Note 3)

Sample - Group C, Method 5005 (Notes 3 and 4)

Sample - Group D, Method 5005 (Notes 3 and 4)

100% Data Package Generation (Note 6)

CSI and/or GSI Final (Note 5)

NOTES:

1. Failures from subgroup 1, 7 are used for calculating PDA. The maximum allowable PDA = 5%.

2. Alternate Group A testing may be performed as allowed by MIL-STD-883, Method 5005.

3. Group B, C and D inspections are optional and will not be performed unless required by the P.O. When required, the P.O. should include
separate line items for Group B Test, Group C Test, Group C Samples, Group D Test and Group D Samples.

4. Group C and/or Group D Generic Data, as defined by MIL-I-38535, is optional and will not be supplied unless required by the P.O. When
required, the P.O. should include a separate line item for Group C Generic Data and/or Group D Generic Data. Generic data is not guar-
anteed to be available and is therefore not available in all cases.

5. CSI and/or GSI inspections are optional and will not be performed unless required by theP.O. When required, the P.O. should include
separate line items for CSI PreCap inspection, CSI final inspection, GSI PreCap inspection, and/or GSI final inspection.

6. Data Package Contents:

• Cover Sheet (Intersil Name and/or Logo, P.O. Number, Customer Part Number, Lot Date Code, Intersil Part Number, Lot Number, Quan-
tity).

• GAMMA Radiation Report. Contains Cover page, disposition, Rad Dose, Lot Number, Test Package used, Specification Numbers, Test
equipment, etc. Radiation Read and Record data on file at Intersil.

• Screening, Electrical, and Group A attributes (Screening attributes begin after package seal).

• Group B, C and D attributes and/or Generic data is included when required by the P.O.

• The Certificate of Conformance is a part of the shipping invoice and is not part of the Data Book. The Certificate of Conformance is signed
by an authorized Quality Representative.
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AC Test Circuit

NOTES:

1. R = 370Ω at V = 2.25 for CLK and CLK50 outputs.

2. R = 494Ω at V = 2.87 for all other outputs.

3. CL = 50pF.

4. CL Includes probe and jig capacitance.

FROM OUTPUT
UNDER TEST

VDD

CL (NOTE 4)

R (NOTES 1, 2)
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Waveforms

FIGURE 1. WAVEFORMS FOR CLOCKS

NOTE: All timing measurements are made at 1.5V, unless otherwise noted

FIGURE 2. WAVEFORMS FOR READY SIGNALS (FOR ASYNCHRONOUS DEVICES)
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FIGURE 3. WAVEFORMS FOR READY SIGNALS (FOR SYNCHRONOUS DEVICES)

FIGURE 4. CLOCK STOP (F/C HIGH OR F/C LOW)

Waveforms  (Continued)
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FIGURE 5. CLOCK START (F/ C HIGH)

FIGURE 6. CLOCK START (F/ C LOW)

FIGURE 7. RESET TIMING (CLK RUNNING WITH F/C LOW - OSC MODE; CLK RUNNING - OR STOPPED WITH F/ C HIGH EFI MODE)

Waveforms  (Continued)
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FIGURE 8. RESET TIMING OSCILLATOR STOPPED (F/ C LOW)

NOTE: CLK, CLK50, PCLK remain in the high state until RES goes high and 8192 valid oscillator cycles have been registered by the
HS-82C85RH internal counter TOST time period). After RES goes high and CLK, CLK50, PCLK become active, the RESET output
will remain high for a minimum of 16 CLK cycles (TRST).

FIGURE 9. SLO/FST TIMING OVERVIEW

FIGURE 10. FAST TO SLOW CLOCK MODE TRANSITION

Waveforms  (Continued)
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FIGURE 11. SLOW TO FAST CLOCK MODE TRANSITION

† If TSFPC is not met on one edge of PCLK, SLO/FST will be recognized on the next edge of PCLK.

FIGURE 12. CLOCK HIGH AND LOW TIME (USING X1, X2) FIGURE 13. CLOCK HIGH AND LOW TIME (USING EFI)

FIGURE 14. READY TO CLOCK (USING X1, X2)

† CL = 50pF

FIGURE 15. READY TO CLOCK (USING EFI)

Waveforms  (Continued)
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Burn-In Circuits

STATIC CONFIGURATION

NOTES:
1. R = 10kΩ ± 10%
2. VDD = 6.0V ± 5%
3. TA = +125oC Min
4. Package Code: SZ (24 Lead DIP)
5. F0 is 50% duty cycle square wave pulse burst. F0 is left

low after pulse burst

DYNAMIC CONFIGURATION

NOTES:
1. R = 10kΩ ± 10%
2. VDD = 6.0V ± 5% (Burn-In); VDD = 5.5V ± 5% (Life Test)
3. TA = +125oC Min
4. Package Code: SZ (24 Lead DIP)
5. F0 = 10kHz, 50% duty cycle
6. F1 = F0/2; F2 = F1/2; F3 = F2/2, F4 = F3/2; F5 = F4/2

Irradiation Circuit

NOTES:

1. R = 47kΩ ± 10%
2. Pins tied to VSS (0V): Pin 9
3. Pins with loads: 2, 5, 8, 10, 16, 18, 22
4. Pins tied to VDD: 1, 3, 4, 6, 7, 11 - 15, 17, 19 - 21, 23, 24
5. VDD = 5.5V ± 0.5V
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Functional Description
The HS-82C85RH Static Clock Controller/Generator
provides simple and complete control of static CMOS
system operating modes. The HS-82C85RH can operate
with either an external crystal or an external frequency
source and can support full speed, slow, stop-clock and
stop-oscillator operation. While it is directly compatible with
the Intersil HS-80C86RH CMOS 16-bit static microproces-
sor, the HS-82C85RH can also be used for general purpose
system clock control.

Separate signals are provided on the HS-82C85RH for stop
and start control of the crystal oscillator and clock outputs. A
single control line determines fast (crystal/EFI frequency
divided by 3) or slow (crystal/EFI frequency divided by 768)
mode operation. A clock synchronization input is provided to
allow the use of multiple HS-82C85RHs in the same system.
The HS-82C85RH generates the proper HS-80C86RH reset
pulse, and it also handles all data transfer timing by generat-
ing the HS-80C86RH ready signal.

Automatic maximum mode HS-80C86RH software HALT
instruction decode logic is present to ease the design of
software-based clock control systems and provides com-
plete software control of STOP mode operation.Automatic
minimum mode software HALT instruction decoding can be
easily implemented with a single 74HC74 device. Restart
logic insures valid clock start-up and complete synchroniza-
tion of CLK, CLK50 and PCLK.

Static Operating Modes
The HS-82C85RH Static Clock Controller can be dynami-
cally set to operate in any one of four modes at anyone time:
FAST, SLOW, STOP-CLOCK and STOP-OSCILLATOR.
Each mode has distinct power and performance characteris-
tics which can be matched to the needs of a particular sys-
tem at a specific time (See Table 1).

Keep in mind that a single system may require all of these
operating modes at one time or another during normal oper-
ation. A design need not be limited to a single operating
mode or a specific combination of modes. The appropriate
operating mode can be matched to the power-performance
level needed at a specific time or in a particular circum-
stance.

Reset Logic
The HS-82C85RH reset logic provides a Schmitt trigger
input (RES) and a synchronizing flip-flop to generate there
set timing. The reset signal is synchronized to the falling
edge of CLK. A simple RC network can be used to provide
power-on reset by utilizing this function of the
HS-82C85RH.When in the crystal oscillator (F/C = LOW) or
the EFI (F/C = HIGH) mode, a LOW state on the RES input
will set the RESET output to the HIGH state. It will also
restart the oscillator circuit if it is in the idle state. The
RESET output is guaranteed to stay in the HIGH state for a
minimum of 16 CLK cycles after a low-to-high transition of
the RES input.

An oscillator restart count sequence will not be disturbed by
RESET if this count is already in progress. After the restart
counter expires, the RESET output will stay HIGH at least
for 16 periods of CLK before going LOW. RESET can be
kept high beyond this time by a continuing low input on the
RES input.

If F/C is low (crystal oscillator mode), a low state on RES
starts the crystal oscillator circuit. The stopped outputs
remain inactive, until the oscillator signal amplitude reaches
the X1 Schmitt trigger input threshold voltage and 8192
cycles of the crystal oscillator output are counted by an inter-
nal counter. After this count is complete, the stopped outputs
(CLK, CLK50, PCLK) start cleanly with the proper phase
relationships.

This 8192 count requirement insures that the CLK, CLK50
and PCLK outputs will meet minimum clock requirements
and will not be affected by unstable oscillator characteristics
which may exist during the oscillator start-up sequence. This
sequence is also followed when a START command is
issued while the HS-82C85RH oscillator is stopped.

Oscillator/Clock Start Control
Once the oscillator is stopped (or committed to stop) or at
power-on, the restart sequence is initiated by a HIGH state
on START or LOW state on RES. If F/C is HIGH, then restart
occurs immediately after the START or RES input is syn-
chronized internally. This insures that stopped outputs (CLK,
PCLK, OSC and CLK50) start cleanly with the proper phase
relationship.

TABLE 1. STATIC SYSTEM OPERATING MODE CHARACTERISTICS

OPERATING
MODE DESCRIPTION POWER LEVEL PERFORMANCE

Stop-Oscillator All system clocks and main clock oscillator are
stopped

Maximum savings Slowest response due to
oscillator restart time

Stop-Clock System CPU and peripherals clocks stop but
main clock oscillator continues to run at rated
frequency

Reduced system power Fast restart - no oscillator
restart time

Slow System CPU clocks are slowed while peripheral
clock and main clock oscillator run at rated
frequency

Power dissipation slightly high-
er than Stop-Clock

Continuous operation at low
frequency

Fast All clocks and oscillators run at rated frequency Highest power Fastest response
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If F/C is low (crystal oscillator mode), a HIGH state on the
START input or a low state on RES causes the crystal
oscillator to be restarted. The stopped outputs remain
stopped, until the oscillator signal amplitude reaches the X1
Schmitt trigger input threshold voltage and 8192 cycles of
the crystal oscillator output are counted by an internal
counter. After this count is complete, the stopped outputs
(CLK, CLK50, PCLK) start cleanly with the proper phase
relationships.

Typically, any input signal which meets the START input
timing requirements can be used to start the HS-82C85RH.
In many cases, this would be the INT output from an
HS-82C59A CMOS Priority Interrupt Controller (See Figure
16). This output, which is active high, can be connected to
both the HS-82C85RH START pin and to the INTR input on
the microprocessor.

FIGURE 16. START CONTROL USING HS-82C59ARH INTER-
RUPT CONTROLLER

When the INT output becomes active (as a result of a
“restart” IRQ or a system reset), the oscillator/clock circuit on
the HS-82C85RH will restart. Upon completion of the
appropriate restart sequence, the CLK signal to the CPU will
become active. The CPU can then respond to the still-pend-
ing interrupt request.

Oscillator/Clock Stop Control
The S0, S1, and S2/STOP control lines determine when the
HS-82C85RH clock outputs or oscillator will stop. These
three lines are designed to connect directly to the MAXimum
mode HS-80C86RH status lines as shown in Figure 17.

HS-82C59A

INT

HS-82C85RH

CLK

HS-80C86RH

START
CLK

INTR

FIGURE 17. STOP CONTROL USING HS-80C86RH MAXIMUM
MODE STATUS LINES

When used in this configuration, the HS-82C85RH will
automatically recognize a software HALT command from the
HS-80C86RH and stop the system clocks or oscillator.This
allows complete software control of the STOP function.

If the HS-80C86RH is used in the MINimum mode, the
HS-82C85RH can be controlled using the S2/STOP input
(with S0 and S1 held high). This can be done using the cir-
cuit shown in Figure 18. Since the HS-80C86RH, when exe-
cuting a halt instruction in minimum mode, issues a single
ALE pulse with no corresponding bus signals (DEN remains
high), the ALE pulse will be clocked through the 74HC74 and
put the HS-82C85RH into stop mode.

The HS-82C85RH status inputs S2/STOP, S1, S0 are
sampled on the rising edge of CLK. The oscillator (F/C LOW
only) and clock outputs are stopped by S2/STOP, S1, S0
being in the LHH state on a low-to-high transition of CLK.
This LHH state must follow a passive HHH state occurring
on the previous low-to-high CLK transition.CLK and CLK50
will stop in the logic HIGH state after two additional complete
cycles of CLK. PCLK stops in its current state (HIGH or
LOW). This is true for both SLOW and FAST mode
operation.

Stop-Oscillator Mode
When the HS-82C85RH is stopped while in the crystal mode
(F/C LOW), the oscillator, in addition to all system clock
signals (CLK, CLK50 and PCLK), are stopped. CLK and

S2

S1
S0

MIN/MAX

S2/STOP

S1
S0

HS-80C86RH HS-82C85RH

.

FIGURE 18. STOP CONTROL USING HS-80C86RH IN MINIMUM MODE
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CLK50 stop in the high state. PCLK stops in its current state
(high or low).

With the oscillator stopped, HS-82C85RH power drops to its
lowest level. All clocks and oscillators are stopped. All
devices in the system which are driven by the HS-82C85RH
go into the lowest power standby mode.The HS-82C85RH
also goes into standby and requires a power supply current
of less than 100mA.

Stop-Clock Mode
When the HS-82C85RH is in the EFI mode (F/C HIGH) and
a STOP command is issued, all system clock signals (CLK,
CLK50 and PCLK) are stopped. CLK and CLK50 stop in the
high state. PCLK stops in its current state (high or low).

The HS-82C85RH can also provide its own EFI source
simply by connecting the OSC output to the EFI input and
pulling the F/C input HIGH. This puts the HS-82C85RH into
the External Frequency Mode using its own oscillator as an
external source signal (See Figure 19). In this configuration,
when the HS-82C85RH is stopped in the EFI mode, the
oscillator continues to run. Only the clocks to the CPU and
peripherals (CLK, CLK50 and PCLK) are stopped.

FIGURE 19. STOP-CLOCK MODE IN EFI MODE WITH OSCILLA-
TOR AS FREQUENCY SOURCE

X1

EFI

F/C

S2/STOP

S1

S0

X2

OSC

START

VDD

START
CONTROL

STOP
CONTROL

Clock Slow/Fast Operation
The SLO/FST input determines whether the CLK and CLK50
outputs run at full speed (crystal or EFI frequency divided by
3) or at slow speed (crystal or EFI frequency divided by 768)
(See Figure 20). When in the SLOW mode,HS-82C85RH
stop-clock and stop-oscillator functions operate in the same
manner as in the FAST mode, and the frequency of PCLK is
unaffected.

The SLOW mode allows the CPU and the system to operate
at a reduced rate which, in turn, reduces system power. For
example, the operating power for the HS-80C86RH CPU is
10mA/MHz of clock frequency. When the SLOW mode is
used in a typical 5MHz system, CLK and CLK50 run at
approximately 20kHz. At this reduced frequency, the
average operating current of the CPU drops to 200mA.
Adding the HS-80C86RH 500mA standby current brings the
total current to 700mA.

While the CPU and peripherals run slower and the
HS-82C85RH CLK and CLK50 outputs switch at a reduced
frequency, the main HS-82C85RH oscillator is still running at
the maximum frequency (determined by the crystal or EFI
input frequency.) Since CMOS power is directly related to
operating frequency, HS-82C85RH power supply current will
typically be reduced by 25% - 35%.

Internal logic requires that the SLO/FST pin be held low for
at least 195 oscillator or EFI clock pulses before the SLOW
mode command is recognized. This requirement eliminates
unwanted FAST-to-SLOW mode frequency changes which
could be caused by glitches or noise spikes.

To guarantee FAST mode recognition, the SLO/FST pin
must be held high for at least 3 OSC or EFI pulses. The
HS-82C85RH will begin FAST mode operation on the next
PCLK edge after FAST command recognition. Proper CLK
and CLK50 phase relationships are maintained and mini-
mum pulse width specifications are met.

FAST-to-SLOW or SLOW-to-FAST mode changes will occur
on the next rising or falling edge of PCLK. It is important to
remember that the transition time for operating frequency
changes, which are dependent upon PCLK, will vary with the
HS-82C85RH oscillator or EFI frequency.

FIGURE 20. SLOW/FAST TIMING OVERVIEW

EFI OR OSC

PCLK

SLO/FST

CLK

CLK50
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Slow/Fast Mode Control
The HS-82C55ARH programmable peripheral interface can
be used to provide slow/fast mode control by connecting one
of the port pins directly to the SLO/FST pin (See Figure 21).
With the port pin configured as an output, software control of
the SLO/FST pin is provided by simply writing a logical one
(FAST mode) or logical zero (SLOW Mode) to the
corresponding port. PORT C is well-suited for this function
due to its bit set and reset capabilities.

FIGURE 21. SLOW/FAST MODE CONTROL USING HS-82C55RH
PERIPHERAL INTERFACE

Alternate Operating Modes
Using alternate modes of operation (slow, stop-clock, stop-
oscillator) will reduce the average system operating power
dissipation in a static CMOS system (See Table 2). This
does not mean that system speed or throughput must be
reduced. When used appropriately, the slow, stop-clock,
stop-oscillator modes can make your design more power-
efficient while maintaining maximum system performance.

TABLE 2. TYPICAL SYSTEM POWER SUPPLY CURRENT FOR
STATIC CMOS OPERATING MODES

FAST SLOW
STOP-
CLOCK

STOP-
OSC

CPU Frequency 5MHz 20KHz DC DC

XTAL Frequency 15MHz 15MHz 15MHz DC

IDD

HS-80C86RH 50mA 2.5mA 250µA 250µA

HS-82C85RH 24.7mA 16.9mA 14.1mA 24.4µA

HS-82C08RH 1.0mA 10.0µA 1.0µA 1.0µA

82C82 1.7mA 6.5mA 1.0µA 1.0µA

HS-82C54RH 943.0µA 915.0µA 1.0µA 1.0µA

HS-82C55ARH 3.2µA 1.2µA 1.0µA 1.0µA

74HCXX + Other 2.9mA 110.0µA 90.0µA 90.0µA

HS-65262RH 4.0mA 50.0µA 10.0µA 10.0µA

HS-6617RH 6.3mA 52.5µA 12.0µA 12.0µA

NOTE: All measurements taken at room temperature, VDD = +5.0V.
Power supply current levels will be dependent upon system
configuration and frequency of operation.

HS-82C85RH
CLOCK

CONTROLLER
GENERATOR

CLK

SLO/FST

CLK

D0 - 8

HS-80C86RH
µPROCESSOR

HS-82C55RH
PERIPHERAL
INTERFACE

PC0

Oscillator
The oscillator circuit of the HS-82C85RH is designed
primarily for use with an external parallel resonant,
fundamental mode crystal from which the basic operating
frequency is derived. The crystal frequency must be three
times the required CPU clock. X1 and X2 are the two crystal
input connections. The output of the oscillator is buffered
and available at the OSC output (pin 18) for generation of
other system timing signals.

For the most stable operation of the oscillator (OSC) output
circuit, two capacitors (C1 = C2) are recommended.
Capacitors C1 and C2 are chosen such that their combined
capacitance matches the load capacitance as specified by
the crystal manufacturer. This insures operation within the
frequency tolerance specified by the crystal manufacturer.

The crystal/capacitor configuration and the formula used to
determine the capacitor values are shown in Figure 22.
Crystal Specifications are shown in Table 3. For additional
information on crystal operation, see Intersil publication Tech
Brief 47.

FIGURE 22. CRYSTAL CONNECTION

Frequency Source Selection
The F/C input is a strapping pin that selects either the crystal
oscillator or the EFI input as the source frequency for clock
generation. If the EFI input is selected as the source, the
oscillator section (OSC output) can be used independently
for another clock source. If a crystal is not used, then crystal
input X1 (pin 23) must be tied to VDD or GND and X2 (pin
22) should be left open. If the EFI mode is not used, then EFI
(pin 20) should be tied to VDD or GND.

CT =
C1 • C2

(Including stray capacitance)
C1 + C2

TABLE 3. CRYSTAL SPECIFICATIONS

PARAMETER TYPICAL CRYSTAL SPECIFICATION

Frequency 2.4MHz to 15MHz

Type of Operation Parallel Resonant, Fund. Mode

Load Capacitance 20pF or 32pF

R SERIES (Max) 56Ω (f = 15MHz, CL = 32pF),
105Ω (f = 15MHz, CL = 20pF)

X1

X2

C1

C2

CRYSTAL
2.4MHz - 15MHz
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Clock Generator
The clock generator consists of two synchronous divide-by-
three counters with special clear inputs that inhibit the count-
ing. One counter generates a 33% duty cycle waveform
(CLK) and the other generates a 50% duty cycle waveform
(CLK50). These two counters are negative-edge synchro-
nized, with the low-going transitions of both waveforms
occurring on the same oscillator transition.The CLK and
CLK50 output frequencies are one-third of the base input
frequency when SLO/FST is high and are equal to the base
input frequency divided by 768 when SLO/FST is low.

The CLK output is a 33% duty cycle clock signal designed to
drive the HS-80C86RH microprocessor directly. CLK50 has
a 50% duty cycle output synchronous with CLK, designed to
drive coprocessors and peripherals requiring a 50% duty
cycle clock.

PCLK is a peripheral clock signal with an output frequency
equal to the oscillator or EFI frequency divided by 6. PCLK
has a 50% duty cycle. PCLK is unaffected by SLO/FST.
When the HS-82C85RH is placed in the STOP mode, PCLK
will remain in its current state (logic high or logic low) until a
RES or START command restarts the HS-82C85RH clock
circuitry. PCLK is negative-edge synchronized with CLK and
CLK50.

Since PCLK continues to run at the same frequency
regardless of the state of the SLO/FST pin, it can be used by
other devices in the system which need a fixed high
frequency clock. For example, PCLK could be used to clock
an HS-82C54RH programmable interval timer to produce a
real-time clock for the system or as a baud rate generator to
maintain serial data communications during SLOW mode
operation.

Clock Synchronization
The clock synchronization (CSYNC) input allows the output
clocks to be synchronized with an external event (such as
another HS-82C85RH clock signal). CSYNC going active
causes all clocks (CLK, CLK50 and PCLK) to stop in the
HIGH state.

It is necessary to synchronize the CSYNC input to the EFI
clock using two flip-flops as shown in Figure 23. Multiple

external flip-flops are necessary to minimize the occur-
rence of metastable (or indeterminate) states.

Ready Synchronization
Two RDY inputs (RDY1, RDY2) are provided to accommo-
date two system buses. Each RDY input is qualified by its
corresponding AEN input (AEN1, AEN2). Reception of a
valid RDY signal causes the HS-82C85RH to output READY
high, informing the HS-80C86RH that the pending data
transfer may be concluded. (See HS-80C86RH data sheet
system timing).

Synchronization is required for all asynchronous active-
going edges of either RDY input to guarantee that the RDY
set up and hold times are met. Inactive-going edges of RDY
in normally ready systems do not require synchronization
but must satisfy RDY setup and hold as a matter of proper
system design.

The ASYNC input defines two modes of RDY synchroniza-
tion operation. When ASYNC is LOW, two stages of
synchronization are provided for active RDY input signals.
Positive-going asynchronous RDY inputs will first be
synchronized to flip-flop one at the rising edge of CLK
(requiring a setup time TR1VCH) and then synchronized to
flip-flop two at the next falling edge of CLK, after which time
the READY output will go HIGH.

Negative-going asynchronous RDY inputs will be synchro-
nized directly to flip-flop two at the falling edge of CLK, after
which time the RDY output will go inactive. This mode of
operation is intended for use by asynchronous (normally not
ready) devices in the system which cannot be guaranteed by
design to meet the required RDY setup timing (TR1VCL) on
each bus cycle.

When ASYNC is high or left open, the first RDY flip-flop is
bypassed in the RDY synchronization logic. RDY inputs are
synchronized by flip-flop two on the falling edge of CLK
before they are presented to the processor. This mode is
available for synchronous devices that can be guaranteed to
meet the required RDY setup time. ASYNC can be changed
on every bus cycle to select the appropriate mode of
synchronization for each device in the system.

FIGURE 23. CSYNC SYNCHRONIZATION METHODS

EFI

CSYNC

D

Q

>

(TO OTHER HS-82C85RHs)

HS-82C85RH

D Q

>EFI

CLK
SYNCH

CSYNC WITH HS-82C85RH(s)
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Metallization Topology
DIE DIMENSIONS:

2770µm x 3130µm x 483µm ± 25µm

METALLIZATION:
Type: Al/Si
Thickness: 11kÅ ± 2kÅ

GLASSIVATION:
Type: SiO2
Thickness: 8kÅ ± 1kÅ

WORST CASE CURRENT DENSITY:
1.6 x 104 A/cm2

Metallization Mask Layout
HS-82C85RH
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