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UT69RHO051 Radiation-Hardened MicroController

Data Sheet
June 2004

FEATURES

U Three 16-bit timer/counters
- High speed output
- Compare/capture
- Pulse width modulator
- Watchdog timer capabilities

4 256 bytes of on-chip data RAM
4 32 programmable 1/O lines
U 7 interrupt sources

U Programmable serial channel with:
- Framing error detection
- Automatic address recognition

U TTL and CMOS compatible logic levels
U 64K external data and program memory space
U MCS-51 fully compatible instruction set

(\EROFLEX

A passion for performance.

U Flexible clock operation
- 1Hz to 20MHz with external clock
- 2MHz to 20MHz using internal oscillator with external
crystal

U Radiation-hardened process and design; total dose irradia-
tion testing MIL-STD-883 Method 1019
- Total dose: 1.0E6 rads(Si)
- Latchup immune

U Packaging options:
- 40-pin 100-mil center DIP (0.600 x 2.00)
- 44-lead 25-mil center Flatpack (0.670 x 0.800)

U Standard Microcircuit Drawing 5962-95638 available
- QML Q & V compliant

$3384448 $E34ELY
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Figure 1. UT69RHO051 MicroController Block Diagram
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1.0INTRODUCTION

The UT69RHO051 is a radiation-tolerant 8-bit microcontroller
that is pin equivalent tthe MCS-51 industry standard
microcontroller when in a 40-pin DIP. The UT69RHO051’s static
design allows operation from 1Hz to 20MHz. This data sheet
describes hardware and softwareerfaces to the UT69RHO051.

2.0 SIGNAL DESCRIPTION

Vpp: +5V Supply voltage
Vg Circuit Ground

Port 0 (P0.0- P0.7): Port 0 is an 8-bit port. Port 0 pins are used
as the low-order nitiplexed address and data bus during
accesses to external program dath memory. Port O pins use
internal pullups when emittg 1's and are TTL compatible.

Port 1(P1.0- P1.7): Port 1 is an 8-bit bidirectional I/O port with
internal pullups. The output beiffs can drive TTL loads. When
the Port 1 pins have 1's written to them, they are pulled high b
the internal pullups and can beedsas inputs in this state. As
inputs, any pins that are extatly pulled low sources current
because of the pullups. In additiétort 1 pins have the alternate
uses shown in table 1.

Port 2 (P2.0- P2.7): Port 2 is an 8-bit port. Port 2 pins are used
asthe high-order address busdgaccesses to external Program
Memory and during accesses to ents Data Memory that uses
16-bit addresses (i.e., MOVX@DPTR). Port 2 uses internal
pullups when emitting 1's in thimode. During operations that
do not require a 16-bit addressrPdemits the contents of the
P2 Special Function Registerd$). The pins have internal
pullups and drives TTL loads.

Port 3(P3.0- P3.7): Port 3 is an 8-bit bidirectional I/O port with
internal pullups. The output beffs can drive TTL loads. When

Table 1. Port 1 Alternate Functions

the Port 3 pins have 1's written to them, they are pulled high b
the internal pullups and can beedsas inputs in this state. As
inputs, any pins that are extatlty pulled low sources current
because of the pullups. In additiétgrt 3 pins have the alternate
uses shown in table 2.

Port Alternate Alternate Function

Pin Name

P1.0 T2 External clock input to Timer/
Counter 2

P1.1 T2EX Timer/Counter 2 Capture/Reloa
trigger and direction control

P1.2 ECI External count input to PCA

P1.3 CEXO0 External 1/0O for PCA capture/
compare Module 0

P1.4 CEX1 External 1/0 for PCA capture/
compare Module 1

P1.5 CEX2 External I/O for PCA capture/
compare Module 2

P1.6 CEX3 External 1/0 for PCA capture/
compare Module 3

P1.7 CEX4 External 1/0O for PCA capture/
compare Module 4

Table 2. Port 3 Alternate Functions

Port Alternate Alternate Function

Pin Name

P3.0 RXD Serial port input

P3.1 TXD Serial port output

P3.2 INTO External interrupt O

P3.3 INT1 External interrupt 1

P3.4 TO External clock input for Timer O

P3.5 T1 External clock input for Timer 1

P3.6 WR External Data Memory write
strobe

P3.7 RD External Data Memory read stro

De




RST: Reset Input. A high on this input for 24 oscillator periods 2.1 Har dwar e/Software | nter face
while the oscillator is runningesets the device. All ports and

SFRs reset to their default conditions. Internal data memory i2-1-1 Memory
undefined after reset. Program execution begins within 12~ | "€ UT69RHOS1 has a separatiress space for Program and

oscillator periods (one machingcle) after the RST signalis ~ Data Memory. Internally, the LBBRHOS1 contains 256 bytes of

brought low. RST contains an internal pulldown resistor to allonPat& Memory. It addresses up@dKbytes of external Data
implementing power-up reset witnly an external capacitor. ~ Memory and 64Kbytes afxternal Program Memory.

ALE: Address Latch Enable. The ALE output is a pulse for ~ 2:1.1.1 Program Memory .

latching the low byte of the deess during accesses to external 1 N€re is no internal program memory in the UTG9RHOSL. All
memory. In normal operation, the ALE pulse is output every sixtfProgram memory is accessedeasgernal through ports PO and
oscillator cycle and may be usked external timing or clocking.  F2- The EApin must be tied to ¥s(ground) to enable access to
However, during each access to external Data Memory (MOV>external locations 00Q0through 7FFR. Following reset, the
instruction), one ALE pulse is skipped. UT69RHO051 fetches the first instruction at address 0000h.

PSEN: Program Store Enable. This active low signal is the rea®.1.1.2 Data Memory

strobe to the external program memory. PSfehNvates every  The UT69RHO051 implements 256 bytes of internal data RAM.
sixth oscillator cycle except that two PSkbtivations are The upper 128 bytes of this RAM occupy a parallel address space
skipped during external data memory accesses. to the SFRs. The CPU determines if the internal access to an
address above 7fis to the upper 128 bytes of RAM or to the

SFR space by the addressing modthefinstruction. If direct
addressing is used, the access is to the SFR space. If indirect

EA: External Access Enable. This pin should be strappedgo V
(Ground) for the UT69RHO051.

XTAL1: Input to the inverting oscillator amplifier. addressing is used, the access is to the internal RAM. Stack
operations are indirectly addised so the upper portion of RAM
XTAL2: Output from the inverting oscillator amplifier. can be used as stack space. Figure 3 shows the organization of

the internal Data Memory.

The first 32 bytes are reserved for four register banks of eight
bytes each. The processor uses one of the four banks as its
working registers depending on the RS1 and RSO bits in the PSW
SFR. At reset, bank 0 is selected. If four register banks are not
required, use the unused banks as general purpose scratch pad
memory. The next 16 bytes (128 bits) are individually bit
addressable. The remaining kg/tee byte addressable and can

be used as general purpose scratch pad memory. For addresses 0
- 7Ry, use either direct or indict addressing. For addresses

larger than 7F, use only indirect addressing.

In addition to the internal Datdemory, the processor can access
64Kbytes of external Datdemory. The MOVX instruction
accesses external Data Memory.

2.1.2 Special Function Registers

Table 3 contains the SFR memanap. Unoccupied addresses
are not implemented on the device. Read accesses to these
addresses will return unknowsalues and write accesses will
have no effect.
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(T2) P10 EH1 40 EH vpp
(T2EX) P11 2 39  P0.0 (ADO)
(ECI) P12 H3 38 H Po.1 (AD1)
(CEx0) P13 EHa 37 &2 Po.2 (AD2)
(CEX1) P14 Hs 36 = Po.3 (AD3)
(CEx2) P15 Hs 35 FH Po.4 (AD4)
(CEX3) P16 H7 34 2 pos (AD5)
(CEx4a) P17 Hs 33 FH Po.6 (AD6)
RsT EHo 32 H po7 (AD7)
(RXD) P3.0 H1o 31 H EA
(IXD) P31 Hu 30 H ALE
(INTQ) P32 Hu2 29 EH PSEN
(INT1) P3.3 13 28 H p2.7 (A15)
(TO) P34 Hi4 27 &2 P26 (A14)
(T1) P35 His 26 2 P25 (A13)
(WR) P36 Hi6 25 = p24 (A12)
(RD) P37 Hu7 24 2 p23 (A11)
xTAL2 E] 18 23 H p2.2 (A10)
XTALL H 19 22 P21 (A9)
Vgs 20 21 1 P20 (A8)

Figure 2a. UT69RH051 40-Pin DIP Connections

~
Vss H1 44 H Vpp
(T2) P1.0 H2 43 2 Po.0 (ADO)
(T2EX) P11 3 42 = poa1 (AD1)
Ne B4 41 = po.2 (AD2)
(ECI) P12 Hs 40 2 P03 (AD3)
(CEx0) P13 He 39 H Po.4 (AD4)
(CEx1) P14 H7 38 H P05 (AD5)
(CEx2) P15 Hs 37 H pos (AD6)
(CEX3) P16 EHo 36 = po.7 (ADT)
(CEX4) P17 EHio 35 H EA
RsT Hu 34 B ALE
(RXD) P30 Hi12 33 H PSEN
(IXD) P31 EH13 32 2 P27 (A15)
(INTO) P32 Hu4 31 P26 (A14)
(INT1) P33 His 30 P25 (A13)
(TO) P34 Hi6 29 H P24 (A12)
(T P35 H17 28 2 P23 (A11)
(WR) P36 H1is 27 B2 P22 (A10)
(RD) P3.7 Hi19 26 P21 (A9)
xTAL2 EH20 25 H p2.0 (A8)
XTAL1 EH21 24 H NC
Vss 22 23 H vpp

Figure 2b. UT69RHO051 44-Pin Flatpack Connections



8 BYTES >|

F8 FF
FO F7
INDIRECT 4 N
ACCESS o .
ONLY o .
88 8F SCRATCH
80 87 PAD AREA
78 7F
70 77
[ ] [ ]
[ ] [ ]
[ ] [ ]
38 3F
DIRECTOR 30 37
INDIRECT
ACCESS 28 2F BIT
ADDRESSABLE
20 27 SEGMENT
18 1F
10 17 REGISTER
BANKS
08 OF
00 07
Figure 3. Internal Data M emory Organization
2.1.3 Reset While RST is high, PSEBINd the port pins are pulled high; ALE

The reset input is the RST pin. To reset, hold the RST pin higlis pulled low. All SFRs are reset to their reset values as shown
for a minimum of 24 oscillator periods while the oscillator is in table 3. The internal Data Memory content is indeterminate.
running. The CPU generates an intd reset from the external

signal. The port pins are driventte reset state as soon as a valid 1€ Processor will begin operatione machine cycle after the
high is detected on the RST pin. RST line is brought low. A neory access occurs immediately

after the RST line is brought low, but the data is not brought into
the processor. The memory asseepeats on the next machine
cycle and actual processing begins at that time.



F8

FO

E8

EO

D8

DO

C8

Co

B8

BO

A8

A0

98

90

88

80

Table 3. SFR Memory Registers

CH CCAPOH CCAP1H CCAP2H CCAP3H CCAP4H
00000000 | XXXXXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXX
B
00000000
CL CCAPOL CCAP1L CCAP2L CCAP3L CCAPA4L
00000000 | XXXXXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXX | XXXXXXXX
ACC
00000000
CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 CCAPM4
00X00000 OOXXX000 X00000000 X00000000 X00000000 X00000000 X00000000
PSW
00000000
T2CON T2MOD RCAP2L RCAP2H TL2 TH2
00000000 XXXXXX00 00000000 00000000 00000000 00000000
P SADEN
X0000000 00000000
P3 IPH
11111111 X00000000
IE SADDR
00000000 00000000
P2
11111111
SCON SBUF
00000000 | XXXXXXXX
P1
11111111
TCON TMOD TLO TL1 THO TH1
00000000 00000000 00000000 00000000 00000000 00000000
PO SP DPL DPH PCON
11111111 00000111 00000000 00000000 00XX00XX
Notes:

1. Values shown are the reset values of the registers.
2. X = undefined.

FF

F7

EF

E7

DF

D7

CF

C7

BF

B7

AF

A7

9F

97

8F

87



3.0RADIATION HARDNESS circuit density and reliability. For transient radiation hardness

The UT69RHO051 incorporates special design and Iayoutfeatureasnd latchup mrnumty, UTmMC puﬂds all radlatlon-hgrdened
which allow operation in highelel radiation environments. products on epitaxial wafers using an advanced twin-tub CMOS

UTMC has developed special-temperature processing process. In addition, UTMC paggecial attention to power and

techniques designed to enhance the total-dose radiation hardn régeuzds(gftcrruust:aodnbdu:g;ﬁcglead::'gn phase, minimizing dose-
of both the gate oxide and the field oxide while maintaining the P y pse.

RADIATION HARDNESS DESIGN SPECIFICATIONS!

Total Dose 1.0E6 rad(Si)

LET Threshold 20 MeV-cn?/mg

Neutron Fluence 1.0E14 nicr?

Saturated Cross-Section (1Kx8) 1E-4 cm?/device

Single Event Upset 1.3E-7 errors/device-day

Single Event Latchup LET>126 MeV-cm?/mg
Note:

1. Worst case temperaturg ¥ +125°C.
2. Adams 90% worst case eronment (geosynchronous).

4.0 ABSOLUTE MAXIMUM RATINGS?
(Referenced to Y9

SYMBOL PARAMETER LIMITS UNITS
Vpp DC Supply Voltage -0.5t0 7.0 V
Vio \Voltage on Any Pin -0.5 to \pp+0.3V \Y,
Tsto Storage Temperature -65 to +150 °C

Pp Maximum Power Dissipation 750 mw
T; Maximum Junction Temperature 175 °C

CATe Thermal Resistance, Junction-to-Cése 10 °CIW
I DC Input Current +10 mA

Notes:

1. Stresses outside the listed absolute mari ratings may cause permanent damageetdevice. This is a stress rating oalyd functional operation of the device
at these or any other rditions beyond limits indicated inegtoperational sections of this specification is not recommeiitigasure to absole maximum rating
conditions for extended perisanay affect device reliability.

2. Test per MIL-STD-883, Method 1012.



5.0 DC ELECTRICAL CHARACTERISTICS (Pre/Post-Radiation)*
Vpp = 5.0V+10%; TA = -55C < Tc < +125C)

SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM | UNIT
Vi Low-level Input Voltage 0.8 \Y
ViH High-level Input Voltage 2.0 \%

(except XTAL, RST)
ViH1 High-level Input Voltage 3.85 Y
(XTAL, RST)
VoL  |Low-level Output Voltagk loL = 10QuA 0.3 \Y
(Ports 1, 2 and 3)
loL = 1.6mA 0.45 Y
loL = 3.5mA 1.0 Y
VoL1  |Low-level Output Voltagk? loL = 20QuA 0.3 \
(Port 0, ALE, PSENPROQ
loL =3.2mA 0.45 \Y
loL = 7.0mA 1.0 \%
Von  |High-level Output Voltage lon = -1uA 4.2 \4
(Ports1,2,and3
ALE/PROG and PSEN
lon = -3QuA 3.8 Y
lon = -6QuA 3.0 Y
Von1  |High-level Output Voltage lon = -20QuA 4.2 Y
(Port 0 in External Bus Mode)
lony =-3.2mA 3.8 \
lon =-7.0mA 3.0 \Y
I Logical O Input Current Vy = 0.0V -50 pA
(Ports 1, 2, and 3) Vee = 5.5V
I Logical O Input Current V iy = 0.0V -65 pA
(XTAL 1) Vee= 5.5V
[ Input Leakage Current VN = 0.0V or Ve +25 A
(Port 0) Vee= 5.5V
I Input Leakage Current VN = 0.0V or V¢ +65 pA
(XTAL1) Vee= 5.5V
Rrst |RST pulldown resistor (except B 10K 225K ohms
Co Pin Capacitance @ 1MHZ, 25C 15 pF
Ipp Power Supply Current: @16MHz 95 mA
@20 MHz 120
Notes:

* Post-radiation perforance guaranteed atZ5per MIL-STD-883.

1. Under steady statedqn-transient) conditionsg| must be limited externally as follows:
Maximum lg, per port pin:
Maximum |y, per 8-bit port- Port0: 26mA

Ports 1,2, &3: 15mA
Maximum total j for all output pins:

10mA

71ImA

If 1o, exceeds the test conditiongy may exceed the related specificatiomsPare not guaranteed to sink currgretater than the listed test conditions.

2. Capacitive loading on portss@d 2 may cause spurious noise pulses to be superimposed @) theALE and ports 1 and 3. The noise is due to external bus

capacitance discharging into the port 0 and P@ins when these pins make 1 to 0 transitions during bus operations. i¢atap where capacitance loading
exceeds 100 pF, the noise pulse on the ALK exaeed 0.8V. In these &ss it may be desirable to qualify ALE with a schritiiger or use an address latch

with a schmitt trigger strobe input.
3. Capacitive loading pts 0 and 2 cause they); on ALE and PSENo drop below the VDD-0.3 specificatiavhen the addredisies are stabilizing.

8




4. Capacitance measured for iritalification or design chaes which may affect the value.

Vbp
|¢|DD
Vbp
Voo Voo
—l__ RST PO [«
EA
(NC) — XTAL2
CLOCK ——pf x7AL1
SIGNAL
Vss
GND

tcLeH = teneL = 5ns

Figure4. | pp Test Condition, Active Mode

All other pins
disconnected

Vpp-05 == == === ===~
bp Zé 0.7 Vpp t
4_ CHCX
0.45v 0.2 Vpp -0.1
tenex 4— tcicH

| g teLeL

Figure5. Clock Signal Waveform for I pp Testsin Active and Idle Modes
tcLeH = teHeL =9ns



6.0 AC CHARACTERISTICSREAD CYCLE (Post-Radiation)*

(Vpp = 5.0V£10%; -55C < Tg < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM | UNIT
tcLeL Clock Period 50 ns
e oL Oscillator Frequency 20 MHz
tLHLL ALE Pulse Width 2 tcLcL40 ns
taviL Address Valid to ALE Low tcrcL-40 ns
t A Address Hold after ALE Low tccL-30 ns
tLLv ALE Low to Valid Instruction 4 tc ¢ -100 ns
tLpL ALE Low to PSENLow teLcL-30 ns
tpLpH PSENPulse Width 3 toLcL-45 ns
tpLiv PSENLow to Valid Instruction In 3 toLcL-105 ns
toxx Input Instruction Hold after PSEN 0 ns
tpyzt Input Instruction Float after PSEN tcLcL-25 ns
taviv Address to Valid Instruction In 5 tcLcL-105 ns
to Azt PSENLow to Address Float 10 ns
tRLRH RD Pulse Width 6 to o100 ns
twiwH WR Pulse Width 6 tc cL-100 ns
trLDV RD Low to Valid Data In 5 toLcL-165 ns
T— Data Hold After RDHigh 0 ns
trHDZ Data Float After RCHigh 2 toLcL-60 ns
t LDV ALE Low Valid Data In 8 tcLcL-150 ns
tavDv Address to Valid Data In 9 tcLcL-165 ns
tLwL ALE Low to RD or WR Low 3 tcLcL-50 3toLoL+50 ns
tavwL Address Valid to WR.ow 4 to cL-130 ns
tovwx Data Valid Before WRHigh teLcL-33 ns
twHOX Data Hold After WRHigh teLeL-33 ns
tovwH Data Valid to WRHigh 7 toLcL-150 ns
traz’ RD Low to Address Float 0 ns
tWHLH RD or WRHigh to ALE High tcLcL-40 tcLcL+40 ns

Note:

* Post-radiation perforance guaranteed at5 per MIL-STD-883 Method 1019 at 1.0E6 rads(Si).

1. Guaranteed, but not tested.
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tpLAz PXIZ
fLLax™ tpxix <
PORT 0O >—<: AO-A7 INSTR IN : AO- A7 >_<
< taviv P
PORT 2 ><: A8-Al5 X A8-Al5
Figure 6. External Program Memory Read Timing Waveforms
ALE
t M t
WHLH
PSEN —/ < tLiov » \—/
tRLRH
— < fowe —»
RD tRLDV L/
—» tave /] ¢
“—t > RHDZ
LLAX trLAZ trrpx— P [€—
D—( A0 -A7 FROM RI OR DPL DATA IN A0 - A7 FROM PCL>—< INSTR IN
PORT 0 [
< tavwi '|
taypy ———P
PORT 2 ><i P2.0 - P2.7 OR A8 -A15 FROM DPH >< A8 - A15 FROM PCH
Figure 7. External Data Memory Read Cycle Waveforms
N
ALE
tLie M t
WHLH
PSEN —/ \—/
_ — t Pty oy ——P
WR /
—’ tAVLL ‘_ tQVWX N / t
‘_ tLLAX* H —’ ‘_ WHQX
tovwH g
PORT 0 3—<'Ao -A7 FROM RI OR DPL DATA OUT XAO - A7 FROM PCL>—< INSTR IN

< tavwi o

PORT 2

X

P2.0 - P2.7 OR A8 -A15 FROM DPH

X

A8 - A15 FROM PCH

Figure 8. External Data Memory Write Cycle Waveforms
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7.0 SERIAL PORT TIMING CHARACTERISTICS
(Vpp = 5.0V +£10%); -58C < T < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tyxL * Serial Port Clock Period 12 i ¢ -10 12 g c 10 ns
tovxH Output Data Setup to Clock Rising Edge 10 tc ¢ -133 ns
txHOX Output Data Hold after Clock Rising Edge 2tcLcL-70 ns
tXHDXl Input Data Hold after Clock Rising Edge 0 ns
txHDV Clock Rising Edge to Input Data Valid 10 tc ¢ -133 ns

Note:
1. Guaranteed, but not tested.
| o |+ | 2 | = | 4] s | & | 7| 8|

| TxxL |

CLOCK
L L | L1 | L LI I
Txpox —P
OUTPUT DATA ——Q¥H S — r_
(WRITE TO SBUF) AN o [ X 1| X 2 X 3X 44X 5 X 68 X _ 1/
Tyrpy 14 ’I_’ |‘_ Txtiox SET*TI
pirealip Qo X X X K X X X X X X X XX Keee )

Figure 9. Serial Port Timing Waveforms

8.0 EXTERNAL CLOCK DRIVE TIMING CHARACTERISTICS

SE%?I

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
e oL Oscillator Frequency 20 MHz
tcHex High Time 16 ns
tcLex Low Time 16 ns
tcLcH Rise Time 20 ns
tcHeL Fall Time 20 ns
Note:

1. Guaranteed, but not tested.

VDD = 0.5

0.2 Vpp-0.1
0.45V

tc»—ccx_’l
tcHex
teHeL < teLeH
>
™~ teLeL

Figure 10. External Clock Drive Timing Waveforms
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9.0 PACKAGING

E
< »
0.595+0.010 S2
s1 1¢0-005 MIN. typ.
0.005 MIN. TYP. e
0.100
D
2.000 $0.025
b
0.018 +I 0.002
fa) LF A 4
hJ
PIN 1 1.D. A J L
(Geometry OPTIONAL) 0.185 MAX. i 0.200
0.125
TOP VIEW SIDE VIEW
—J
Notes:
c +0.002 1. All package finishes are per MIL-PRF-38535.
e 0.010 - 0.001 2. Letter designations are for cross-reference MIL-STD-1835.
0.600
END VIEW

Figure 11. 40-pin Side-Brazed DIP
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1040 +0.040————P
MA
- A
).150 |14 P 0.110 MAY
<
0.075 0.025/p 4 Al
g > 4-0.080 *0.008
A
A i T —
0.135 REF
LI AR AIATEIR AT A 1R} L | B
0.270 MIN
LEAD
- ]
&k i
/ ™~ \\\
ID MARI{
I
n ©
z =z S
= = o
+1
(@] @)
i (@] (@)
© o ~
— = _©
o
i . )
\ r
23 44
| — T T T T T TIT T TITITITITITIT] 1
v o WU P I
b1 e c
b <0 0.008 ———p 0.006+0.002
0.008 +0.002 TYP. —plg—
TOP VIEW SIDE VIEW
Notes:

1. All exposed metalized areas to be plated per MIL-PRF-38535.
2. Dimension letters refer to MIL-STD-1835.

Figure 12. 44-L ead Flatpack
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APPENDIX A
Difference Between Industry Sandard and UT69RH051

The areas in which the UT69RHO051 differs from the industry 2.0 POWER SAVING MODES OF OPERATION
standard will be covered in thigction. In this discussion,
industry standard will be used generically to refer to all speed 21 dleMode

grades including the 20MHz. Idle mode and the corresponding control bit in the PCON SFR

1.0 RESET have not_been implemented in the UT69RHO51. Setting the idle
control bit has no effect.

The UT69RHO051 requires the RST input to be held high for at

least 24 oscillator periods to gaatee the reset is completed in 2-2 Power Down Mode

the chip. Also, the port pins areset asynchronously as soon as paer down mode and the corresponding control bitin the PCON
the RST pin is pulled high. Ghe UT69RHOS1 all portions of register have not been implemented in the UT69RHO051. Setting
the chip are reset synchronously when the RST pin is high during,o power down control bit ham effect. Also, the Power Off

a rising edge of the input clocWhen coming out of reset, the Flag in the PCON has not been implemented.

industry standard takes 1 to 2 machine cycles to begin driving

ALE and PSENmmediately after the RST is removed, but the 3.0 ON CIRCUIT EMULATION

access during the first machine cycle after reset is ignored by t

rocessor. The second cycléinépeat the access and processing '€ On Circuit Emulation mode of operation in the industry
\F/)vill begin. y P P ! gstandard has not been implemented in the UT69RHO051.

4.0 OPERATING CONDITIONS

The operating voltage range fitlve industry standard is
5V+20%. The operating temperature range’S  70C. On
the UT69RHO051, the operating voltage range is B¥46. The
operating temperature range is %650 +125C.
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APPENDIX B
Impact of External Program ROM

The 8051 family of microconttiers, including the industry are dedicated to the program ROM interface and can not be used
standards, use ports 0 and 2 to access external memory. In as Input/Output ports. The UT69RHO051 uses external program
implementations witexternal program memory, these two ports ROM, so ports 0 and 2 will not be available for I/O.

16



ORDERING INFORMATION

UT69RHO051 Microcontroller: SMD
5962 * 95638 * k  *  k

L— Lead Finish:

(A) = Solder
(C©) = Gold
(X) = Optional

Case Outline:
Q 40-pin DIP
Y) 44-pin Flatpack

Class Designator:

Q) = ClassQ
(V) = ClassV

Device Type
(01) = 8-bit Microcontroller

Drawing Number: 95638

Total Dose:

(H) = 1E6rads(Si)
(G) = 5ES5rads(Si)
(F) = 3E5rads(Si)
(R) = 1E5rads(Si)

Federal Stock Class Designator: No options

Notes:

1. Lead finish (A, C, or X) must be specified.

2.If an “X” is specified when ordering, part marking will match the lead finish and will be either “A” (solder) or “C” (gold).
3. Total dose radiation must be specified when ordering. QML Q and QML V not available without radiation hardening.
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UT69RH051 Microcontroller

UT ek I O
L Total Dose:
() = None
Lead Finish:
(A) = Solder
(©) = Gold
(X) = Optional
Screening:
(C) = Mil Temp
(P) = Prototype
Package Type:
(P) = 40-pin DIP
(W) = 44-pin Flatpack
Device Type:
(UT69RHO51) =  8-bit Microcontroller
Notes:

1. Lead finish (A,C, or X) must be specified.

2. If an “X” is specified when ordering, then the part marking will match the lead finish and will be either “A” (solder) or “C” (gold).

3. Radiation characteristics are neither tested nor guaranteed and may not be specified.

4. Devices have prototype assembly and are tested at 25°C only. Radiation characteristics are neither tested nor guaranteed and may not be specified.
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