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UART Receiver Register (RCVR)
The UART Receiver Buffer Register (see figure 7) receives 
9600-baud asynchronous serial data through the UARTIN 
input pin on the UT69R000. Each serial data string contains an 
active-low Start bit, eight Data bits, an odd Parity bit, and an 
active-high Stop bit. Figure 8 shows a single serial data string.

While receiving a serial data string, the UT69R000 generates 
four status flags: Data Ready (DR), Overrun Error (OE), 
Framing Error (FE), and Parity Error (PE). The UT69R000 
stores these bits in the System Status Register.

Receiver buffer register bits 15-8 are always low. Bit numbers, 
7 to 0 (RCD7 - RCD0) contain data the UT69R000 receives 
via the serial data port. RCD7 is the MSB; RCD0 is the LSB.

 

Bit 5 FE Framing Error. When active, this bit indicates a stop bit was  
missing from the serial transmission string. Cleared on next  
transmission. [0]

Bit 4 PE Parity Error. When active, this bit indicates the serial  
transmission was received with the incorrect parity. Cleared  
on next transmission. [0]

Bit 3 CN Discrete Input 2. This bit reflects the input stimulus applied  
to the input pin.

Bit 2 TBE UART Transmitter Buffer Empty. This bit indicates the  
Transmitter Buffer Register is empty and ready for data.  [0]

Bit 1 TE UART Transmitter Empty. This bit is low while the UART 
is  transmitting data and goes high when the transmission is  
complete. [0]

Bit 0 DR UART Data Ready. This active-high signal indicates the  
UART received a serial data word and this data is available.  
Cleared on the execution of INR Rd, RCVR. [0]

Bit Number  Mnemonic Description
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UART Transmitter Buffer Register
The UT69R000’s internal UART forms an 11-bit serial string 
by combining a Start bit, the eight Data bits from the 
Transmitter Buffer Register, an odd Parity bit, and a Stop bit. 
Figure 9 shows the composition of the serial data string. The 
UT69R000 transmits this serial string through the UARTOUT 
pin at a rate of 9600 baud (TIMCLK = 12MHz).

The UT69R000’s internal UART has a double-buffered data 
transmission register  (figure 10). The UT69R000 first loads 
the data for transmission into the Transmitter Buffer Register. 
If the UART Transmitter Register is empty, data from the 
Transmit Buffer Register automatically transfers to the UART 
Transmitter Register. At this time, the TBE bit goes active 
indicating more data may be loaded into the Transmit Buffer 
Register. This double-buffering scheme allows contiguous 
transmission of serial data streams and also decreases the 
UT69R000’s required overhead for the UART interface. The 
UT69R000 loads the 8-bit Transmit Buffer Register via the 
OTR Rd, TXMT instruction.

Two status signals are associated with transmitting serial data. 
These signals are the UART Transmitter Buffer Empty (TBE) 
and UART Transmitter Register Empty (TE). TBE and TE are 
both active high and provide information on the status of double 
buffering the UART’s transmitted data. TBE and TE are read 
from the System Status Register bits 2 and 1 
respectively.
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Pending Interrupt Register
The Pending Interrupt Register (PI) contains information on 
pending interrupts attempting to vector the Instruction Counter 
Register to a new location. Software or hardware controls the 
Pending Interrupt Register contents. Any system interrupt, 
when active, sets the corresponding bit in the register. OTR 
and INR instruction can also set, clear, and read the Pending 
Interrupt Register (figure 11).

Instruction INR Rd, PI stores the PI contents in the destination 
register. OTR Rd, PI loads the PI with the contents of the 
destination register. OTR Rd, RPI clears the PI register. For 
each bit set, to a logic one, in the destination register the 
corresponding PI bit is cleared. To clear the PI, first read the 
PI, then clear only the bits set to a logic one. Reading, then 
clearing the PI prevents the inadvertent clearing of interrupts 
occurring during execution of an OTR Rd, RPI command.

Example: 
CLEAR: INR Rd, PI 

OTR Rd, RPI

To generate a software interrupt clear the corresponding bit in 
the PI register before writing to the PI register.

Example: 
WRITE: MOV R1, 1000 (hex) 

OTR R1, RPI 
OTR R1, PI

Note: Do not enable interrupts while the PI is non-zero.

Bit Number Mnemonic Description

Bit 15 PWDN Power Fail

Bit 14 MCHE Machine Error Interrupt

Bit 13 INT0 External Interrupt 0

Bit 12 USR3 Software Interrupt 3

Bit 11 FIPO Fix Point Overflow

Bit 10 USR2 Software Interrupt 2

Bit 9 USR1 Software Interrupt 1

Bit 8 TIMA Timer A Interrupt

Bit 7 INT1 External Interrupt 1

Bit 6 TIMB Timer B Interrupt

Bit 5 INT2 External Interrupt 2
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Bit 4 INT3 External Interrupt 3

Bit 3 INT6 External Interrupt 6

Bit 2 INT4 External Interrupt 4

Bit 1 INT7 External Interrupt 7

Bit 0 NU Not Used*

*Note:

The UT69R000 interrupt control hardware is designed such that the following sequence always occurs:

The machine will vector to the lowest priority interrupt (vector 43Chex) if interrupts are disabled after an interrupt is latched into 
the PI register. Interrupts are latched into the PI register on the falling edge of STATE1, interrupts are disabled on the falling edge 
of clock CK1 internal (rising edge of CK2). The UT69R000 vectors to address 43C (hex) during the fetch cycle of the command 
following the disable command.

Work Around: Vector 43C hex is not used as a normal interrupt; instead it is used to store the interrupt that occurred coincident 
with disabling of interrupts. The coincident interrupt is serviced after the interrupts are re-enabled by software.

43C: INR RD, ICS
JC x, PSEUDO
NOP

PSEUDO: INR RD, PI ; read PI
OTR RD, RPI :clear PI
OTR RD, PI ;reset PI register, saves coincident interrupt
CALL RD, RD ;return

The interrupt service routine saves the interrupt that was coincident with the disable interrupt instruction. The UT69R000 will vector 
to that interrupt after interrupts are re-enabled. The interrupt service routine (@43C) does not affect the condition code flags.
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Fault Register
The UT69R000 uses the Fault Register (FT) to indicate the 
occurrence of a machine-error fault. A machine-error fault 
cannot be disabled. The UT69R000 uses the logical OR 
combination of the 16 bit FT to generate a Machine Error 
interrupt, bit 14 of the PI. Any bits in the FT the UT69R000 
does not use are set to a logic zero. The UT69R000 reads, 
writes, and clears the FT with INR and OTR instructions. Fault 
Register bits reflecting external pins are level sensitive; bit(s) 
cannot be reset until the external signal is negated.
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Figure 12. The Fault Register (FT)
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Bit Number Mnemonic Description

Bit 15 CMPF CPU Memory Protect Fault. This bit indicates the UT69R000  has 
detected an access fault on the operand but (i.e., attempted access 
to write or read-protected memory). This bit is asserted only when 
the UT69R000 is controlling the Operand Data Bus and the 
MPROT input is asserted. [0]

Bit 14 DMPF DMA Memory Protect Fault. This bit indicates a DMA  device has 
detected an access fault (i.e., attempted access to   write or read-
protected memory). This bit is asserted when   the UT69R000 is 
not controlling the Operand Data Bus and   the MPROT input is 
asserted.

Bit 13 MCHNE2 Machine Error 2. This bit indicates that a user-defined   machine 
error has occurred. Reflects status of external input   pin MCHNE2.

Bit 12 SFT8 Software Error 8. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 11 SFT7 Software Error 7. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 10 BTERR2 I/O Bus Timer Error. This bit indicates that a bus or time-out  error 
occurred. The bit is set if the UT69R000 is performing an I/O   
access and BTERR input is asserted.

Bit 9 SFT6 Software Error 6. This bit indicates that a user-defined software 
machine error has occurred.

Bit 8 MCHNE1 Machine Error 1. This bit indicates that a user-defined   machine 
error has occurred.  It reflects the status of external input pin 
MCHNE1.

Bit 7 BTERR1 Memory Bus Timer Error. This bit indicates that a bus or time-out 
error occurred. The bit is set if the UT69R000 is performing a  
memory access and the BTERR input is asserted.



13

Bit 6 SFT6 Software Error 6. This bit indicates that a user-defined   software 
machine error has occurred. 

Bit 5 SFT5 Software Error 5. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 4 SFT4 Software Error 4. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 3 SFT3 Software Error 3. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 2 SFT2 Software Error 2. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 1 SFT1 Software Error 1. This bit indicates that a user-defined   software 
machine error has occurred.

Bit 0 SFT0 Software Error 0. This bit indicates that a user-defined   software 
machine error has occurred. 

Bit Number Mnemonic Description
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Interrupt Mask Register
The Interrupt Mask Register (MK) contains one mask bit for 
each of the 15 system interrupts. All bits in the MK are set or 
reset under software control, setting bits 15 and 10 has no effect 
on the UT69R000’s interrupt operation because these 
interrupts cannot be masked. The UT69R000 reads and writes 
the MK with instructions OTR Rd,MK and INR Rd,MK. A 
logical one unmasks an interrupt; logic zero masks an interrupt.

Bit Number Mnemonic Description

Bit 15 PWDN Non-Maskable Interrupt

Bit 14 MCHE Machine Error Interrupt

Bit 13 INT0 External Interrupt 0

Bit 12 FLPO Software Interrupt 3

Bit 11  FIPO Fix Point Overflow

Bit 10 EXCL Software Interrupt 2

Bit 9 FLPN Software Interrupt 1

Bit 8 TIMA Timer A Interrupt

Bit 7 INT1 External Interrupt 1

Bit 6 TIMB Timer B Interrupt

Bit 5 INT2 External Interrupt 2

Bit 4 INT3 External Interrupt 3

Bit 3 IOLI External Interrupt 6

Bit 2 I0L2 External Interrupt 4

Bit 1 INT7 External Interrupt 7

Bit 0 NU Not Used  (see Note on page 11)
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A0 84 A14 TTO

OPERAND BUSES

PIN NAME
PIN NUMBER
FLTPK PGA

TYPE ACTIVE DESCRIPTION

Address Bus - Operand. When asserted, this bus is 
unidirectional and represents the Operand Address. The 
bus is in the high-impedance state when the UT69R000 
does not control the bus. A15 is the most significant bit. 
The Operand Address enters a high-impedance state when 
the UT69R000 is in the test mode (TEST = 0).

D0 64 H15 TTB Data Bus - Operand. This bidirectional data bus remains 
in a high-impedance state when the UT69R000 does not 
control the bus. D15 is the most significant bit. The 
Operand Data Bus enters a high-impedance state when 
the UT69R000 is in the test mode (TEST = 0). 

--

RA0 18 R2 TTO Instruction Address Bus. This unidirectional bus represents 
the address of the data in instruction memory. RA19 is the 
most significant bit. The address enters a high-impedance 
state only when the UT69R000 is in the test mode ( TEST = 0).

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

85
86
87
88
89
90
91
92
93
94
95
96
97

102
103

B12
C11
A13
B11
A12
C10
B10
B9
C9

A10
A9
B8
A8
A7
A6

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

G15
F15
G14
F14
F13
E15
D15
C15
D14
E13
C14
B15
D13
C13
B14

--

INSTRUCTION BUSES

PIN NAME PIN NUMBER
FLTPK PGA

TYPE ACTIVE DESCRIPTION

RA1
RA2
RA3
RA4
RA5
RA6
RA7
RA8
RA9
RA10
RA11
RA12
RA13
RA14
RA15

19
20
21
22
23
24
25
26
27
28
29
30
31
36
37

P4
N5
R3
P5
R4
N6
P6
P7
N7
R6
R7
P8
R8
R9

R10

--

Continued on page 45.

RA16
RA17
RA18
RA19

38
39
40
41

P9
P10
N10
R11
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 PIN NAME PIN NUMBER
FLTPK PGA

TYPE ACTIVE DESCRIPTION

RD0 130 H1 TTB Instruction Data Bus. This bidirectional data bus is the 
interface with the memory. RD15 is the most significant 
bit. The Data Bus enters a high-impedance state only 
when the UT69R000 is in the test mode (TEST = 0).

V 34 H3 +5 V DC Power. Power supply input.

--

INSTRUCTION BUSES

PIN NAME PIN NUMBER
FLTPK PGA

TYPE ACTIVE DESCRIPTION

Continued from page 44.

RD1
RD2
RD3
RD4
RD5
RD6
RD7
RD8
RD9
RD10
RD11
RD12
RD13
RD14
RD15

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

J1
K1
J2

K2
K3
L1
M1
N1
M2
L3
N2
P1

M3
N3
P2

67
100
132

N9
G13

C7

J3
N8

H13
C8

POWER AND GROUND

V 1
33
66
99

Reference Ground. Zero Volts DC, logic ground.

--

-- --

--DD

SS
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11.0 ABSOLUTE MAXIMUM RATINGS (1)

SYMBOL PARAMETER LIMITS UNIT

DC supply voltage

Voltage on any pin

DC input current

Storage temperature

Latchup immunity (2)

-0.3 to +7.0

-65 to +150

V

V

mA

mA

Maximum power dissipation

Maximum junction temperature

Thermal resistance, junction-to-case (3)

600

+175

10

mW

-0.3 to VDD + .3

oC

oC

oC/W

(Referenced to VSS)

VDD

VI/O

II

TSTG

ILU

PD

TJ

QJC

+150

+10

12.0 RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT

DC supply voltage

Temperature range

4.5 to 5.5

-55 to +125

V

DC input voltage V

VDD

TC

VIN

oC

0 to V DD

Notes:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress 

rating only, and functional operation of the device at these or any other conditions beyond limits indicated in the 
operational sections of this specification is not recommended. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability.

2. See discussion of test technique (figure 42).
3. Test per MIL-STD-883, Method 1012.
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13.0 ELECTRICAL CHARACTERISTICS

VDD = 5.0V±10%; -55°C < TC < +125°C

Notes: 
1. Supplied as a design limit but not guaranteed or tested.
2. Not more than one output may be shorted at a time for maximum duration of one second.
3. All inputs with internal pull-ups or pull-downs should be left open circuit, all other inputs tied low or high.  TEST input pin asserted.
4. Includes current through input pull-ups.  Instantaneous surge currents on the order of 1 ampere can occur during  output switching.  Voltage supply should be 

adequately sized and decoupled to handle a large current surge.
5. Double buffer output pins (i.e., DS, R/WR, M/IO).
6. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: VIH=VIH(min)+20%,-0%; VIL=VIL(max)+0%,-50%, 

as specified herein, for TTL or CMOS compatible inputs.  Devices may be tested using any input voltage within the above specified range, but are guaranteed to 
VIH(min) and VIL(max).

7. Radiation-hardened technology shall have a VIH pre-irradiation of 2.2V.

SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM UNIT

VIL Low-level input voltage6

  TTL inputs
  OSC inputs

.8
1.2

V
V

VIH High-level input voltage6

  TTL inputs7

  OSC inputs

2.0
3.6

V
V

IIN Input leakage current
  Inputs without resistors
  Inputs with pull-down resistors
  Inputs with pull-up resistors

VIN = VDD or VSS
VIN = VDD
VIN = VSS

-10
80

-900

10
900
-80

µA
µA
µA

VOL Low-level output voltage
  TTL outputs

  OSC outputs

IOL = 3.2mA 

IOL = 6.4mA   Note 5

IOL = 0.1mA

0.4
0.4
1.0

V
V
V

VOH High-level output voltage
  TTL outputs

  OSC outputs

IOH = -0.4mA 

IOH = -0.8mA  Note 5

IOH = - 0.1mA

2.4
2.4
3.5

V
V
V

IOZ Three-state output leakage current VO = VDD or VSS -10
-20 Note 5

+10
+20 Note 5

µA
µA

IOS Short-circuit output current 1,2 VDD = 5.5V, VO =   0V to VDD

 

-100
-200 Note 5

+100
+200 Note 5

mA
mA

CIN Input capacitance F = 1MHz @ 0V 10 pF

COUT Output capacitance F = 1MHz @ 0V 15 pF

CIO Bidirectional I/O capacitance F = 1MHz @ 0V 20 pF

IDD Average operating current1, 4 F = 16MHz, CL = 50pF

F = 12MHz, CL = 50pF

75
50

mA
mA

QIDD Quiescent current Note 3 1 mA
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14.0 AC ELECTRICAL CHARACTERISTIC

Figure 32a. Typical Timing Measurements
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41
45
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38
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38
35
45
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0
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0
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0
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0
0
0

0
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ns330

Figure 34. I/O Write Cycle

60
480

--

OSCIN high to address invalid
OSCIN low to address valid

t35ut35t

t35s
t35r

t35n

t35m

t35l

t35j

t35i

t35k

t35h

t35gt35f

t35bt35a

VALID
ADDRESS

OSCIN

OPERAND
DATA

OPERAND
ADDRESS

t35a
t35b

OSCIN low to data valid
OSCIN high to data invalid (high Z)

t35f
t35g
t35h
t35i
t35j
t35k
t35l
t35m
t35n
t35r
t35s
t35t
t35u

540t35v

t35v

ns
ns
ns

VALID
DATA

*
*
*
*
*

*

*

*

*

*

*

SYMBOL PARAMETER MIN MAX UNITS
16 MHz

MIN MAX
12 MHz

55
57
50
73
51
50
51
50
50
37
54
39

--
0
--

0
--
0
--
0
0
0
0

0

420

80
640

--
720

OSCIN low to STATE1 high
OSCIN low to STATE1 low
OSCIN low to DS inactive
OSCIN low to DS active
OSCIN high to DS inactive
OSCIN low to DS high Z
OSCIN low to R/WR inactive
OSCIN low to R/WR high Z
OSCIN low to M/IO low
OSCIN high to M/IO high
OSCIN low to M/IO high Z

OSCIN high to R/WR high

STATE1

DS

R/WR

M/IO
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41
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38
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45
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ns330

Figure 35. Operand PortRead Cycle

Note:
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VALID
DATA

VALID
ADDRESSOPERAND
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t36a
t36b

*

Data setup time
Data hold time

t36f
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t36l
t36n
t36r
t36s
t36t
t36u

*Guaranteed by test.

ns
ns

*
*
*

*

*

*

*

SYMBOL PARAMETER MIN MAX UNITS
16 MHz

MIN MAX
12 MHz

55
57
50
53
50
54
50
50
37
54
39

--
0
--
0
--
0
--
0
0
0
0

420

--
--0

34

OSCIN

OPERAND
DATA

OSCIN low to STATE1 high
OSCIN low to STATE1 low
OSCIN low to DS inactive
OSCIN low to DS active
OSCIN high to DS inactive
OSCIN low to DS high Z
OSCIN low to R/WR inactive
OSCIN low to R/WR high Z
OSCIN low to M/IO high
OSCIN low to M/IO high Z

STATE1

DS

R/WR

M/IO
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LATCHUP TEST CONFIGURATIONS

Figure 42 shows the latchup test. VDD holds at +5.5 VDC, and 
VSS holds at ground. The device test is at 125 C. Each type of 
I/O alternately receives a positive and then negative 150 mA 
pulse of 500 ms duration. The current is monitored after the 
pulse for latchup condition. To prevent burnout, the supply 
current is limited to 400 mA. 

The UT69R000AR has latchup immunity in excess of +150 
mA for 500 ms.

500ms

500ms

150mA

0

-150mA

PULSE
GENERATOR

CURRENT

METER

POWER
SUPPLY

INPUT OR
OUTPUT

GND

DUT

VDD

Figure 42. Latchup Test


