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6.1

MICROCOMPUTER SYSTEM EVALUATORS, SE-1 AND SE-2

INTRODUCTION

The SE-1 and SE-2 are functionally identical to the TMS 1000/1200 and TMS 1100/1300, respectively, when
combined with external instruction memory. The system evaluators are ideally suited for prototype fabrication
and field testing. The TMS 1000/1200 and TMS 1100/1300 standard instruction sets are used in the SE-1 and
SE-2, respectively. Each unit sends out an instruction address to a PROM (or to other memory device), which
feeds an eight-bit instruction word back into the system evaluator for execution. Table 4 summarizes the
functions of both system evaluators. Costly errors in mask programming the TMS 1000 series can be eliminated
by testing algorithms thoroughly before submitting the final code to Texas Instruments for manufacturing.

TABLE 4
SYSTEM EVALUATORS SE-1 AND SE-2

SE-1 ' SE-2

TMS number TMS 1099 JL TMS 1098 JL
Simul i k¢ TMS 1000/1200

imulates microcomputers / TMS 1100/1300
(instruction set) TMS 1070/1270

1024 words 2048 words

Maxi ROM add

aximum addresses X 8 bits/word X 8 bits/word
O outputs 5 5
Maximum R outputs 13 16
Single power supply (15 V) Yes Yes
Internal or external oscillator Yes Yes

6.2 OPERATION

When the system evaluators are combined with external instruction memory, their operation is identical to their
respective TMS 1000 series devices described in the “TMS 1000 Series Programmer’s Reference Manual” (CM 122-1). A
dedicated parallel-instruction address selects the instruction word that transfers into the system evaluator through a
dedicated eight-bit-parallel input. Therefore, the user does not need external timing or multiplexing circuits.

To store the program, Texas Instruments provide a variety of memory products. The TTL PROM’s, SN74S470,
‘S471, 'S472, and 'S473, and TTL RAM'’s, SN745209 and 'S309, store the instruction codes for program
execution by the system evaluator. These TTL RAM’s, as well as the MOS static RAM’s such as the TMS 4033,
are convenient when a teletype or paper-tape interface is available for entering an assembled program.

The system evaluators O-output Programmable Logic Array (PLA) transfers the five-bit O-register contents
directly to the five O outputs, O1, 02, 04, 08, and OSL. Various devices are available that can emulate the
O-output PLA coding. If seven-segment displays are used, an SN7448, SN7449, or equivalent, is ideal. For
nonstandard codes,an SN74188 PROM (organized as 32 X 8) provides the code conversion (two required for users
with TMS 1270 applications having ten O outputs).

If the system evaluators are used to emulate the TMS 1000 series devices, the user must remember that the O-output
PLA has a maximum of 20 product terms. Refer to the O-output PLA description in the TMS 1000 Series
Programmer’s Reference Manual for details.

Figures 10, 11 and 12 show typical configurations with the system evaluators in prototyping systems.
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FIGURE 10- BLOCK DIAGRAM OF TYPICAL APPLICATION — PROTOTYPING SYSTEM WITH SE-1
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FIGURE 11 — BLOCK DIAGRAM OF TYPICAL APPLICATION — PROTOTYPING SYSTEM WITH SE-2

32

1276



[—’ _______________________________ |
I WITH SE-2 ONLY |
___________________ - |
| - - - | |
| | f— e e — 9! I
| | | 22kQ Vee | |
| I 1 (8) 1|
i | 1 (N
by el e} by
| cs cs 1 |
| TMS 2708JL TMS 2708JL N
| | EPROM Q8 -|--]--]-4--|--]--]- =4as EPROM (N
| | 1KX8 I A I A R I 1KX8 1 |
L nmos @7 97 \mos o
| Q6 -|-=|-=]==|--|——--Q86 I |
as —|-=|-=|--[-=-05 - |
A9-AQ |
Q4 —|--l-=|]-=40a _I___l
a3 —-|—--da3
|
Q2 -|-—40Q2 Re
v
S8 Q1 -Ja1 |%
| o
(10) 15
|| Jokel ov |
- 10 11 12 13 14 15 16 17 |
[ MSB LSB CA
PC & 6.2k

\ ADDRESS PA TMS 1099 JL/SE-1
OR Vbp

TMS 1098 JL/SE-2

SC1
(2 TMS 2708JL REQUIRED) osc _10V
osc2
K1-K8 Vss +5 V
OSL 08 04 02 o1 ROUTPUTS
33kQ b ] ]
(5)
FROM —10v
s o i )u TO SYSTEM
ADE ADD ADC ADB ADA LTERFACE
E-1/2*
SN745188 32 X 8 PROM SEA/2 EPROM
PC5 A0
IR O A O re |
0-OUTPUTS TO SYSTEM Pes A2
PC2 A3
POWER SUPPLIES P Al
PMOS  NMOS T |VOLTAGE PCO A5
Voo 2y PA3 A6
Vss = Vcc = Vcc| +5V ::? ~
Vss GND| oV £8
PAO A9
Ves il CA/CA Cs*
Vpp —10V =

" CS is low if SE-1 used.

FIGURE 12—-BLOCK DIAGRAM OF TYPICAL PROTOTYPING SYSTEMS USING
THE TMS 2708 1024 BY 8-BIT ERASABLE, PROGRAMMABLE
READ-ONLY MEMORY.
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6.3 SE-1 AND SE-2 ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE
(UNLESS OTHERWISE NOTED)*

Voltage applied to any device terminal (see Note 1) . . . . . . . . . . . . . . . . . .. ... =2V
Supply voltage, VDD -+ « + « +« 4 ¢« i e e e e e e i e e e e e e e e e w ... —20Vt003V
Datainputvoltage . . . . . . . . « v « « v v« 4 e e e e e e e e e e i .. ... =20Vto03V
Clock input voltage . . . . . . . -20V t0 0.3V
Average output current (see Note 2)

O,R,PC,PA,CA . . . . . e e e e e e e e e e e e e e e —14 mA
Peak output current

O,R,PC,PA,CA . . . . e e e e e e e e e e e e —28 mA
Operating free-air temperature rang e e e e .. .. ...... 0Ctw70C
Storage temperature range . . . . . . . e e 4w e e e e e e e e e e e —55°C to 150°C

*Stresses beyond those listed under “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 those indicated in the “Recommended Operating Conditions’’ section
of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.4 SE-1 AND SE-2 RECOMMENDED OPERATING CONDITIONS

PARAMETER MIN NOM MAX UNIT

Supply voltage, Vpp (see Note 3) —-14 -15 -175 Y
High-level input voltage, V| Korl -1.3 -1 0.3 v
(see Note 4) INIT or Clock -1.3 —1 0.3
Low-level input voltage, V”_ Korl Vpp —4 v
(see Note 4) INIT or Clock VDD —15 -8

Clock cycle time, t¢(g) 25 3 10 us
Instruction cycle time, tc 15 60 us
Pulse width, clock high, ty(pH) 1 us
Pulse width, clock low, twipL) 1 us
Sum of rise time and pulse width, clock high, t, + twigH) 1.25 us
Sum of fall time and pulse width, clock low, tf + twipl) 1.25 us
Oscillator frequency, fogc 100 400 kHz
Operating free-air temperature, T o] 70 °c

65 SE-1 ANDSE-2 ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR
TEMPERATURE RANGE (UNLESS OTHERWISE NOTED)

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT
1 Input current, K or | inputs V| =Vgsg 50 300 500 A
Vou High-level output O, PC,PA, and CA 1o = ~2mA -1 —-0.5 v
voltage (see Note 3) | R -0.75 -0.4
loL Low-level output current VoL = VDD -100 MA
DD (av) Average supply current from Vpp All outputs open -7 —11 mA
P(av) Average power dissipation All outputs open 105 193 mW
fosc Internal oscillator frequency Rext =50 k2,  Cgxt=47pF 250 300 350 kHz
C; Input capacitance, K or | inputs V=0V, =1 kHz 10 pF
Ci(¢p)  Input capacitance, clock inputs V=0V, f =100 kHz 25 pF
NOTES: 1. Throughout this data sheet supply voltage values are with respect to Vgg, unless otherwise noted.

2. Average current is specified over any 100-ms period.

3. Ripple must not exceed 0,3 volts peak-to-peak in the operating frequency range.

4. The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this specification for

logic voltage levels only.
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NOTE: Timing points are 90% (high) and 10% (low).

FIGURE 11 — EXTERNALLY DRIVEN CLOCK INPUT WAVEFORM

6.6 SCHEMATICS OF INPUTS AND OUTPUTS

TYPICAL OF ALL O, R, PC, AND PA
TYPICAL OF ALL K AND | INPUTS OPEN-DRAIN OUTPUTS

Vi Vss
INPUT STS
o—te
—>
y _‘
—
R=50kQ I
QUTPUT

TYP
Vobp

6.7 INTERNAL OR EXTERNAL CLOCK

If the internal oscillator is used, OSC1 and OSC2 terminals are shorted together and tied to an external resistor to Vpp
and. a capacitor to Vgg. If an external clock is desired, the clock source may be connected to OSC1 and OSC2 shorted

to Vss. TYPICAL INTERNAL OSCILLATOR FREQUENCY
vs
EXTERNAL RESISTANCE

400 - | T
E \ Vpp=-15V | 3
CONNECTION FOR INTERNAL OSCILLATOR E Ta =26°C 5
cex! "300 o \ \ :
I

osc1 0———-—1’—-‘(—-——0 Vss T [ \ ]
05C2 O—————8—AM———O0Vpp - \ .
Rext o \ E
- 8 N ]
t’ézoo - ¥ ]
= [Coxt = 100 pF \47pF 7 pF 10pF \Op \—
L \ >

100 AN

0 20 40 60 80 100 120 140 160 180 200
Rext — External Resistance — k2
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6.8 SE-1 AND SE-2 TERMINAL ASSIGNMENTS

PINNO.  FUNCTION PINNO. FUNCTION PINNO. FUNCTION PINNO.  FUNCTION
1 NC 17 pca 33 NC 49 NC
2 NC 18 PC3 34 R11* 50 PAO
3 04 19 PC2 35 R12* 51 NC
4 NC 20 pPC1 36 R13* 52 10
5 02 21 NC 37 R14* 53 NC
6 NC 22 R3 38 R15* 54 1"

7 o1 23 R4 39 NC 55 NC

8 NC 24 R5 40 Vbb 56 12

9 osc1 25 NC Py PA2 57 osL
10 0sc2 26 NC 42 PA3 58 13
1 Vgs 27 R6 a3 K1 59 14
12 RO 28 R7 a4 K2 60 15
13 R1 29 R8 45 K4 61 16
14 R2 30 RO 46 K8 62 17
15 CA,SE-2(NC,SE-1) 31 R10 47 PA1 63 08
16 PC5 32 PCO a8 INIT 64 NC

*The user determines which R outputs are appropriate for a specified device emulation, Note the device descriptions.
NC — NO INTERNAL CONNECTION

6.9 SE-1 AND SE-2 TERMINAL FUNCTION DESCRIPTION

o~ v N

1.

12.

PCO — PC5 are the ROM program-counter outputs with PCO being the most-significant bit and PC5 being the
least-significant bit. The addresses change in a non-sequential binary manner.

PAO —> PA3 are the ROM page-address outputs with PAO being the most-significant bit.
CA is the ROM chapter address output for the SE-2.
10— 17 are the external-memory-instruction inputs with 10 being the most-significant bit.

01, 02, 04, 08, and OSL are the data outputs latched in the O register, with O1 being the least-significant bit
and OSL being the output of the status latch.

K1, K2, K4, and K8 are the data input lines with K1 being the least-significant bit of those inputs.
RO~ R15 are the R-output register outputs.

VDD is the power-supply input.

Vgg is the ground pin.

0SC1T is the oscillator input if driven by an external clock. OSC1 and OSC2 are shorted together to operate with
the internal oscillator. The frequency is controlled by an external RC circuit.

OSC2 is the oscillator output.

INIT is used for power-on initialization or hardware reset (see the Programmer’s Reference Manual for more
information).

T1f an external clock is used, OSC2 is tied to Vgg.
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7.2

HE-2 HARDWARE EVALUATOR
INTRODUCTION

The HE-2 is a register-level emulator and debugging unit for TMS 1000 series microcomputers. The software
simulation provided by time-sharing processing combined with the HE-2 having such features as single-step,
repetitive step, breakpoint, RAM inspection, and manual load for instructions make significant improvements in
design-cycle time possible. The unit is especially valuable when programs that control mechanical devices or
several peripherals must be verified in real time. If problems are encountered in the laboratory, there is no need
for immediate reassembly of the code since algorithm changes can be entered manually into the instruction
RAM’s. RAM’s are used for the instruction memory, instruction decoder, and the output decoder. Thus, each
programmable portion of the TMS 1000 series devices is modified by a paper-tape input, rather than
programming a PROM every time a design change occurs.

Since every day saved in new-product development can represent thousands of dollars, the hardware evaluator
will usually pay for itself many times over in the first project.

The HE-2 emulates all microcomputers in the TMS 1000 series. By removing a small PC board, the HE-2 can emulate
the TMS 1000, TMS 1200, TMS 1070, or the TMS 1270. Replacing the PC board enables emulation of the TMS 1100
and TMS 1300.

CONTROLS AND FRONT PANEL

All of the internal status bits, register and RAM contents, and instruction codes are displayed on the front panel.
Address and instruction bit switches control the memory inspection and manual entry mode. In the halt mode or with
breakpoint, a display select switch allows RAM inspection at any point in the program execution. The step enable

allows the designer to cycle through single instructions or through multiple instructions at a 2-Hz to 3-Hz rate.

A complete operation guide is available upon request for review. A manual is shipped with each system purchased.
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7.3 ELECTRICAL AND MECHANICAL FEATURES

Implementation: MOS and BiPolar

Space Requirements: 19 1/2” wide X 13’ high X 25 1/4" deep
Paper Tape Reader: Front panel mounted (50 characters per second)
Power Requirements: 120 V ac, 2 amperes, 50 to 60 Hz

Cooling: Self contained, rear of chassis

Connector: Amphenol #57-20500 female

Self-Contained Oscillator (Clock): 100 kHz to 400 kHz, adjustable.

7.4 CONNECTOR PIN ASSIGNMENTS

PIN NO.
1

W 00N OdWwN

10

FUNCTION
RO
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
0o
01
02
03
04
05
06
07
K1

PIN NO.

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
a2
43

45
46
47
48
49
50

FUNCTION
K2
K4
K8
INIT
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
GND
GND
GND
NC
+5V
+5V 1A maximum
+5 V

NOTE: The R and O outputs have standard push-pull TTL outputs. Each K input uses an emitter-follower input buffer with a five-volt power

supply.
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1.440 (36.6) MAX

(28) +

o N Y e s e Y s 6 s o v Y

EITHER

INDEX

N N N N[ N NN I N N N N [ O | |

~@

0.600 + 0.010
(15.24 £0.26)

0.020 (0.50)
MIN

i 0.200 (5.08) MAX
——SEATING PLANE __*_
' 0.125 (3.17) MIN
0.011+0.003 Sl R
(028+008) 0018+0.003 1—0.033 (0.83) MIN
(0.46 £ 0.08)

PIN SPACING 0.100 (2.54) T.P. l¢— 0.050 * 0.020
(See Note A) (1.27 £ 0.51)

0.060 (1.52) NOM

NOTES: a. Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position.
b. All linear dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern.
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<

2.090 (53.1) MAX

o 1 v o ¥ o v |

EITHER
INDEX :

J S N N AU [ N[ N N [ N [N N N N N N N [ N O

4

0.600 £ 0.010
(15.24 £ 0.26)

0.020 (0.50)

MIN

0.011 £0.003

0.018 20,003 _,
(0.28  0.08) '\r (0.46 + 0.08)

PIN SPACING 0.100 (2.54) T.P.

(See Note A)

0.060 (1.52) NOM

NOTES: a, Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position.
b. All linear dimensions are shown in inches ( and parenthetically in millimeters for reference only). Inch dimensions govern,

3
_L | 0.200 (5.08) MAX
— SEATING PLANE&—*—v —*—
0.125 (3.17) MIN
[ M—l

r— 0.033 (0.83) MIN

le— 0.075 + 0.020
(1.91 £ 0.51)
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1.415 (36.0) MAX

R
®

| o O s I e Y s N e T e N s 1O o O s AN e N e T s I |

INDEX
DOT_\
WWLd LJd W I Ld JwJd g wJd

2 ¢ @ 7-

0.600 + 0.010
15.24 £ 0.
( 26) 0.020 (0.50) MIN

1 T
i |_SEATING 0.185 (4.70) MAX
PLANE T 3
I l i 150 £ 0.
0.010 (0.25) NOM —’I I‘— PIN SPACING L(zs 3‘}]’ . g gg())
0.100 (2.54) T.P. e
0.018£0.003 (See Note A) b 0.032 (0.81) NOM
(0.46 + 0.08) | 0.050 + 0.020 <
' (1.27 £ 0.51)
0.050 +0.010
(1.27 £0.26)

NOTES: a. Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position.
b. All linear dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern,
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2.020 (51.3) MAX

Okt @

e B s B e B e B e N s B e I s IO s WS s B s SO s B s S sy WO s S s B s S e SN s SO s |

INDEX
DOT N

‘e

O O 7 07 00 07 0 OO OO0 OO g O g OO O OO g

® -~ ®

¢ ¢
0.600 £ 0.010
(15.24 £ 0.26) 0.020 (0.50) MIN

SEATING '

H-
PLANE T

0.150 + 0.030 (3.81 + 0.77)
u

0.018 * 0.003
I (0.46 + 0.08) —{fe- I o.ogi ;3.31 (: ‘I)\IZC(J)M
0.010 (0.25) NOM —¥4 PIN SPACING 0.100 (2.54) T.P. - Pyt

(See Note A) 0.050 £ 0.010 le——
(1.27 £ 0.26) '

r Y
0.185 (4.70) MAX

NOTES: a. Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position.
b. All linear dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern.
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2-3S/7r 8601 SINL ‘L-3S/11r 660L SWL G'8

1 ; 105°
90°

0.010 (0.25) NOM Bl

NOTES:

€ oe00:0020_ %
" (2286:051) 0.020 (0.50) MIN 0.185 (4.70) MAX 3

'f‘%‘f‘ﬂ‘?H‘f“%‘f‘f‘f“f“f‘ﬂ‘f‘

ey ]

u
SEATING
PLANE

0.120 (3.04) MIN L
o8 r" 0.050 (1.27) NOM 0.017 + 0.003

PIN SPACING 0.100 (2.54) T.P. (0.43 £ 0.08)
(See Note A)

a. Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position.
b. All linear dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimensions govern.

0.050 + 0.020
(1.27 £ 0.51)
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