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1. General Description

1.1  Introduction
This detail specification contains both a summary of the TS68C000 as well as detailed set of
parametrics. The purpose is twofold to provide an instruction to the TS68C000 and support for
the sophisticated user. For detail information on the TS68C000, refer to "68000 16-bit micropro-

cessor user’s manual”.

1.2 Detailed Block Diagram
The functional block diagram is given in Figure 1-1 below.

Figure 1-1.  Block Diagram
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Scope
This drawing describes the specific requirements for the microprocessor TS68C000, 8 MHz, 10
MHz and 12.5 MHz, in compliance with MIL-STD-883 class B.

Applicable Documents

MIL-STD-883
1. MIL-STD-883: Test Methods and Procedures For Electronics
2. MIL-PRF-38535 Appendix A: General Specifications for Microcircuits
Requirements
General

The microcircuits are in accordance with the applicable document and as specified herein.

Design and Construction

Terminal Connections
Depending on the package, the terminal connections shall be as shown in Figure 1-2, Figure 1-
3, Figure 1-4 and Figure 1-5.

Lead Material and Finish
Lead material and finish shall be any option of MIL-PRF-38535 Appendix A-3-5-6 "Package Ele-
ment Material and Finsh".

Package
The macrocircuits are packaged in hermetically sealed ceramic package which is conform to
case outlines of MIL-PRF-38535 Appendix A-3-5-1.
* PGA68 64 LEAD DIP
¢ 64 DILSQ. LCC 68 PINS
* 68 LCCC68 TERMINALS JCC
* 68 CQFP
The precise case outlines are described on figures and into MIL-M-38510.

Electrical Characteristics

Absolute Maximum Ratings
Limiting conditions (ratings) defined below shall not be for inspection purposes. However some
limiting conditions (ratings) may be taken in other parts of this specification as detail conditions
for an applicable test.

Unless otherwise stated, all voltages are referenced to the reference terminal as defined in
Table 1-1, "Terminal Designations” on page 5 of this specification.

T C 68 C 00 () 150000000—
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Table 2-2. Recommended Condition of Use

Operating Range
Symbol Parameter Model Min Max Unit
Vee Supply voltage All 4.5 5.5 \"
Vi Low level input voltage All 0 0.8 \"
Viy High level input voltage (see also "Package” on page 10) All 2.0 Vee \'%
Tcase Operating temperature All -55 +125 °C
R, Value of output load resistance Al ™ Q
C. Output loading capacitance Al M pF
tio) Clock rise time (see Figure 2-1) All 10 ns
ti) Clock fall time (see Figure 2-1) All 10 ns
TS68C000-8 4.0 8.0 MHz
fc Clock frequency (see Figure 2-1) TS68C000-10 4.0 10.0 MHz
TS68C000-12 4.0 12.5 MHz
TS68C000-8 125 250 ns
teve Clock time (see Figure 2-1) TS68C000-10 100 250 ns
TS68C000-12 80 250 ns
TS68C000-8 55 125 ns
twicL Clock pulse width low (see Figure 2-1) TS68C000-10 45 125 ns
TS68C000-12 35 125 ns
TS68C000-8 55 125 ns
twicn) Cycle pulse width high (see Figure 2-1) TS68C000-10 45 125 ns
TS68C000-12 35 125 ns

Note: 1. Load networks number 1 to 4 as specified in "Test Conditions Specific to the Device” on page 26 (Figure 2-2 and Figure 2-3)
gives the maximum loading for the relevant output.

2.4.4.3 Special Recommended Conditions for CMOS Devices
1. CMOS Latch-up

The CMOS cell is basically composed of two complementary transistors (a P-channel and an N-
channel), and, in the steady state, only one transistor is turned-on. The active P-channel transis-
tor sources current when the output is a logic high and presents a high impedance when the
output is a logic low. Thus the overall result is extremely low power consumption because there
is no power loss through the active P.channel transistor. Also since only once transistor is deter-
mined by leakage currents.

Because the basic CMOS cell is composed of two complementary transistors, a virtual semicon-
ductor controlled rectifier (SCR) may be formed when an input exceeds the supply voltage. The
SCR that is formed by this high input causes the device to become "latched" in a mode that may
result in excessive current drain and eventual destruction of the device. Although the device is
Implemented with input protection diodes, care should be exercised to ensure that the maximum
input voltages specification is not exceeded tram voltage transients; others may require no addi-
tional circuitry.
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2. CMOS Applications
* The TS68C000 completely satisfies the input/output drive requirements of CMOS logic
devices.

¢ The HCMOS TS68C000 provides an order of magnitude power dissipation reduction when
compared to the HMOS TS68000. However, the TS68C000 does not offer a "power down" or
"halt" mode. The minimum operating frequency of the TS68C000 is 4 MHz.

2.4.5 Thermal Characteristics
Table 2-3.  Thermal Characteristics
Package Symbol Parameter Value Unit
DIL 64 0,a Thermal resistance junction to ambient 25 °C/W
0,c Thermal resistance junction to case 6 °C/W
04a Thermal resistance junction to ambient 30 °C/W
PGA 68
0,c Thermal resistance junction to case 6 °C/W
04a Thermal resistance junction to ambient 40 °C/W
LCCC 68
0,c Thermal resistance junction to case 8 °C/W
0,a Thermal resistance junction to ambient 40 °C/W
CQFP 68
0,c Thermal resistance junction to case 10 °C/W
24.5.1 Power Considerations

2170A-HIREL-09/05

The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+ (Pp.64n) (1)

T, = Ambient Temperature, °C

0,4 = Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=Pir+ Pyo

Pint = loc X Vg, Watts — Chip Internal Power

P,,0 = Power Dissipation on Input and Output Pins — User Determined
For most applications P, < P,y and can be neglected.

An Approximate relationship between Py and T, (if P, is neglected) is:
Pp=K: (T, +273) 2)

Solving equations (1) and (2) for K gives:

K = Pp. (Ta +273) + 0, - Pp? (3)

where K is constant pertaining to the particular part K can be determined from the equation (3)
by measuring PD (at equilibrium) for a known T,. Using this value of K, the values of P and T
can be obtained by solving equations (1) and (2) iteratively for any value of T,.

The total thermal resistance of a package (6,,) can be separated into two components, 6 - and
Oca, representing the barrier to heat flow from the semiconductor junction to the package (case),
surface (0,c) and from the case to the outside ambient (6¢,).

ATMEL i
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These terms are related by the equation:
0a = 0yc + Oca (4)

0, is device related and cannot be influenced by the user. However, 64 is user dependent and
can be minimized by such thermal management techniques as heat sinks, ambient air cooling
and thermal convection. Thus, good thermal management on the part of the user can signifi-
cantly reduce 6, so that 6,, approximately equals 6, Substitution of 8, for 6, in equation (1)
will result in a lower semiconductor junction temperature.

2.4.6 Mechanical and Environmental
The microcircuits shall meet all mechanical environmental requirements of MIL-STD-883 for
class B devices.

247 Marking
The document where are defined the marking are identified in the related reference documents.
Each microcircuit is legible and permanently marked with the following information as minimum:
e Atmel Logo
* Manufacturer’s Part Number
¢ Class B Identification
¢ Date-code of inspection lot
* ESD Identifier if Available
* Country of Manufacturing

2.5 Quality Conformance Inspection

2.5.1 DESC/MIL-STD-883
Is in accordance with MIL-PRF-38535 and method 5005 of MIL-STD-883. Group A and B
inspections are performed on each production lot. Group C and D inspection are performed on a
periodical basis.

2.6 Electrical Characteristics

2.6.1 General Requirements
All static and dynamic electrical characteristics specified for inspection purposes and the rele-
vant measurements conditions are given below:

» Table 2-4: Static Electrical Characteristics for all electrical variants.
e Table 2-5, Table 2-6, Table 2-7 and Table 2-8: Dynamic electrical characteristics for 8 MHz,
10 MHz and 12.5 MHz.
For static characteristics (Table 2-4), test methods refer to IEC 748-2 method number, where
existing.
For dynamic characteristics, test methods refer to clause "Test Conditions Specific to the
Device” on page 26 of this specification (Table 2-5, Table 2-6, Table 2-7 and Table 2-8).

Indication of "min" or "max" in the column "test temperature” means minimum or maximum oper-
ating temperatures as defined in sub-clause "7Recommended Condition of Use and Guaranteed
Characteristics” on page 11 here above.

2170A-HIREL-09/05
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Table 2-4. Static Characteristics
Ve =5.0V Ve = 10%; GND =0 Vp; Te = -55/+125°C and -40°C/+85°C

Limits
Ref
Test Number Test Test Min Max
Number | Symbol | Parameter **) Conditions Temperature *) *) Unit
Fc =8 MHz 42
1 lcc Supply current 41 Fo = 10 MHz All 45 mA
Fo =12 MHz 50
Low level output Vee =45V 25°C
2 Vo' | voltage for: A1 to A23 37 max 0.5 \%
Low level output Vee =45V 25°C
3 Vo ® | voltage for: 37 max 0.5 %
HALT lop =1.6 mA min
Low level output Voo =4.5V 25°C
voltage for: max
4 Vo ® | AS; RW: 37 0.5 %
DO to D15 UDS; lo, = 5.3 mA min
LDS; VMA and E
Low level output Vee =45V 25°C
5 Vo | voltage for: 37 max 0.5 %
RESET lo. =5.0 mA min
VCC = 45V 250C
High level output
6 Vou 'gh fevet ourpu 37 max 24 | Vg—-0.75 Y
voltage for all outputs
loy = -400 pA min
High level input current Vee = 5.5V 25°C
7 MY for all inputs excepted 38 max 25 HA
HALT and RESET V, =55V min
Low level input current Vee =5.5V 25°C
8 1, for all inputs excepted 38 max 2.5 HA
HALT and RESET V, =0V min
High level input Ve =5.5V 25°C
9 @ current for: 38 max 20 A
HALT and RESET V,= 55V min
Low level input Vee =55V 25°C
10 1@ current for: 38 max -20 HA
HALT and RESET V, = 0V min

ATMEL s
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Table 2-4. Static Characteristics (Continued)
VCC = 50V VDC + 100/0, GND = 0 VDC’ TC = ‘55/+12500 and '4OOC/+8500
Ref Limits
Test Number Test Test Min Max
Number | Symbol | Parameter (**) Conditions Temperature (*) (*) Unit
VCC = 55V 2500
High level output
11 | 20 A
OHz 3-state leakage current max H
Vop =2.4V min
VCC = 55V 2500
Low level output
12 | max 20 A
oLz 3-state leakage current H
VOL = 04V mln
VCC = 45V 2500
High level i
13 Vi 'gh level input max 2.0 v
voltage for all inputs
VCC = 45V 2500 08 V
Low level input
14 V. ow level Inptr max 0.8
voltage for all inputs
Ve =5.5V min 0.8 \Y
Reverse 25°C 25 PF
| .
14A Cin an-Jt capacitance 11 voltage = OV max NA pF
(all inputs) f=1.0 MHz
min NA pF
Reverse 25°C 20 PF
Output it
14B Cour uiput capaciiance 11 voltage = OV max NA pF
(all inputs) f=1.0 MHz
min NA pF
Internal protection See note® .
14C Viest Transient energy rating 5 cycles 25°C -500 +500 v
Note:  * Algebraic values

** Measurement method: see "General Requirements” on page 14 and "Test Conditions Specific to the Device” on page 26.

Referred notes are given on page 25.

Table 2-5. Dynamic Characteristics — TS68C000-8
VCC = 50 VDC + 100/0, GND = 0 VDC’ TC = '55/+12500 and TC = '4OOC/+8500
Figure Limits
Test Number Test Test Min Max
Number Symbol Parameter (**) Conditions Temperature *) *) Unit

See "Input and 25°C

Output Signals
: for Dynamic max

27 tgy (DICL) get up tlmel K low™ 10— 11 Measurements” 20019 ns
ata-in to clock low on page 29 _
(@) to (c) min
fo =8 MHz

2170A-HIREL-09/05
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Table 2-5. Dynamic Characteristics — TS68C000-8 (Continued)
VCC = 50 VDC =+ 100/0, GND = 0 VDC’ TC = ‘55/+12500 and TC = '4OOC/+8500

. Limits
Figure
Test Number Test Test Min Max
Number Symbol Parameter (**) Conditions Temperature (*) (*) Unit
t Propagation time Idem 25°C
12 PLH CLKlowtoLDS,UDS | 10-11 test 27 max 700 ns
(CLSH) hi }
igh Load: 4 .
min
25°C
t Propagation time Idem
PLH ne - )
18 (CHRHX) | CLK highto RW high | 1© 1 test 27 max 70 ns
Load: 4 .
min
25°C
t Propagation time Idem
PHL e _ (3)
20 (CHRL) CLK high to RAW low 10—-11 test ?7 max 70 ns
Load: 4 .
min
trz Propagation time Idem 25°C
23 tpzn CLK low to Data-out 10 — 11 test 27 max 70 ns
(CLDO) valid Load: 4 .
min
tpzL Propagation time Idem 25°C
6 tpzn CLK low to Address 10— 11 test 27 max 70 ns
(CLAV) valid Load: 3 .
min
25°C
RESET/HALT input Idem
32 thRRF transition time 10-11 test 27 max 200 ns
min
25°C
t Propagation time Idem
PHL am
33 (CHGL) | CLK high to BG low 12 test 27 max 70 ns
Load: 3 .
min
25°C
toLH Propagation time Idem
34 - B 1 12 test 27 max 70 ns
(CHGH) CLK high to BG high Load: 3 :
min
25°C
t Propagation time Idem
PHL
40 (CLVM) | CLK low to VMA low 13 test 27 max 70 ns
Load: 4 .
min
25°C
t Propagation time Idem
PHL
41 (CLE) | CLK low to E low 13 o d?i max 70 ns
’ min
Idem 25°C
th Hold time CLK high _
8 (SHAZ) to Address 10— 11 test ?7 max 0 ns
Load: 3 .
min

2170A-HIREL-09/05
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Table 2-6. Dynamic Characteristics — TS68C000-10 (Continued)

. Limits
Figure
Test Number Test Test Min Max
Number Symbol Parameter (**) Conditions Temperature *) *) Unit
25°C
t Set-up time
47 sy — 10— 11 Idem test 27 ma 20110 ns
(SBRCL) | BR low to clock low () X
min
¢ Set-up time 25°C
SU ROCACK _ (10)
47 (SBGCL) BG,(A;)CK low to clock 10-11 Idem test 27 max 20 ns
low .
min
¢ Set-up time 25°C
SU \/DA _ (10)
47 (SVPACL) (\1/)PA low to clock low 10 - 11 ldem test 27 max 20 ns
min
25°C
tsy Set-up time BERR _ (10)
47 (SBERCL) | low to clock low!") 10— 11 Idem test 27 max 20 ns
min
25°C
2 (CtJWL) Clock width low 10—-11 Idem test 27 max 45 125 ns
min
25°C
t
3 (C“I/-I) Clock width high 10— 11 Idem test 27 max 45 125 ns
min
25°C
teLn Propagation time |dem
6A tor ook N o Fovaig | 1011 test 27 max 60 ns
(CHFCV) 9 Load: 3 )
min
25°C
teHL Propagation time Idem @)
9 (CHSLX) | clock highto ASlow | =11 test 27 max 55 ns
Load: 4 .
min
t Propagation time Idem 25°C
9 (CQHSLL) CLK high to LDS, 10 — 11 test 27 max 550 ns
UDS low Load: 4 .
min
25°C
t Propagation time Idem
PLH - ©)
12 (CLSH) | CLKlowtoAShigh | 0~ e d?i max 55 ns
’ min
t Propagation time Idem 25°C
12 PLH CLKlowtoLDS,UDS | 10— 11 test 27 max 550 ns
(CLSH) hi }
igh Load: 4 .
min

2170A-HIREL-09/05
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Table 2-6. Dynamic Characteristics — TS68C000-10 (Continued)

. Limits
Figure
Test Number Test Test Min Max
Number Symbol Parameter (**) Conditions Temperature *) *) Unit
25°C
t Propagation time Idem
PLH _ (3)
18 (CHRHX) | CLK highto RW high | 10~ 11 test 27 max 60 ns
Load: 4 .
min
25°C
t Propagation time Idem
PHL - ©)
20 (CHRL) CLK high to R/W low 10—-11 test ?7 max 60 ns
Load: 4 .
min
tpzL Propagation time Idem 25°C
23 tez CLK low to Data-out 10— 11 test 27 max 550 ns
(CLDO) valid Load: 4 .
min
tpz Propagation time Idem 25°C
6 tozh CLK low to Address 10— 11 test 27 max 60 ns
(CLAV) valid Load: 4 .
min
25°C
tyrrE RESET/HALT input _ Idem
32 (CHGL) transition time 10-1 test 27 max 200 ns
min
25°C
t Propagation time Idem
PHL
33 (CHGL) | CLK high to BG low 12 test 27 max 60 ns
Load: 3 .
min
25°C
t Propagation time Idem
34 PLH - , 12 test 27 max 60 ns
(CHGH) CLK high to BG high Load: 3 :
min
25°C
t Propagation time Idem
PHL
40 (CLVM) | CLK low to VMA low 13 test 27 max 70 ns
Load: 4 .
min
25°C
t Propagation time Idem
PHL
41 (CLE) | CLK low to E low 13 It_f)zt dz_z max 55 ns
) min
Idem 25°C
ty Hold time CLK high _
8 (SHAZ) to Address 10— 11 test ?7 max 0 ns
Load: 3 .
min
t Set-up time Idem 25°C
11 ( A\%L) Address valid to 10— 11 test 27 max 20“ ns
AS, LDS, UDS low Load: 4 min

ATMEL 2
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Figure 2-5.  Write Cycle Timing
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Figure 2-6. AC Electrical Waveforms — Bus Arbitration
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2.6.2.3 Input and Output Signals for Dynamic Measurements
1. Input pulse characteristics

Where input pulse generator is loaded by only a 50Q resistor, the input pulse characteristics
shall be as shown in Figure 2-8.

ATMEL 2
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Table 2-9. Additional Electrical Characteristics (Continued)
TS68C000-8 TS68C000-10 TS68C000-12
ltem Ref Load Limits Limits Limits
NO. Symbol | Parameter Number Number | Min Max Min Max Min Max Unit
Propagation BG
tppz time BG low . '
Fig. 12
54 to, | toDataand e address 80 70 60 ns
(GLZ) | Address et Data 4
3-state
—_— . Fig. 12 CLKS
5 tw (GH B dth high 1.5 1. 1.
5 w (GH) G wi ig Ref. 39 5 5 ns
56 oLy E:g ?/?vla/txicl)gw to Fig. 13 4 200 150 90 ns
(VMLEH) ; Ref. 43
E high
Fig. 20 Ref. 44
(see”Although
UDS and LDS
are asserted,
. no data is read
t Hold time AS, from the bus
57 (SH\';PH) LDS, UDS high during the 4 0 120 0 90 0 70 ns
to VPA high autovector
cycle. The
vector number
is generated
internally).” on
page 45)
Hold time E low Fig. 13
58 ty (ELAI) to address Ref 45 3 30 10 10 ns
BGACK width Fig. 12 CLKS
59 | t,(BGL) | Ref. 46 15 1.5 1.5 ®
Fig. 13
1 t, (EH E width high 4 2
6 w (EH) width hig Ref 50 50 350 80 ns
Fig. 13
2 t, (EL E width | 7 44
6 w (EL) width low Ref 51 00 550 0 ns
Propagation Fig. 10
63 (Fép\%L) time FC valid to Ref. 1A 4 o0 >0 P ns
AS, DS low or 11A
Propagation
tou time AS, DS Fig. 10 @ @ 4
64 (SHDAH) | high to DTACK Ref 28 4 0 245 0 190 0 150 ns
high
Propagation
toLn time AS, DS Fig. 12
65 | (sHBEH) | high to BERR Ref. 30 4 0 0 0 ns
high
i Set-up time Fig. 10
66 D Asfol) DTACK low R f' ] 90 65 50 ns
to Data-in(" ef. 3

2170A-HIREL-09/05
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Table 2-11.  Instruction Set Summary (Continued)

Mnemonic Description
RESET Rest External Devices
ROL Rotate Left without Extend
ROR Rotate Right without Extend
ROXL Rotate Left with Extend
ROXR Rotate Right with Extend
RTE Return from Exception
RTR Return and Restore
RTS Return form Subroutine
SBCD Subtract Decimal with Extend
Scc Set Conditional
STOP Stop
SUB Subtract
SWAP Swap Data Register Halves
TAS Test and Set Operand
TRAP Trap
TRAPV Trap on Overflow
TST Test
UNLK Unlink

2.7.3.3 Read Modify Write Cycle

The read-modify-write cycle performs a read, modifies the data in the arithmetic-logic unit, and
writes the data back to the same address. In the TS68C000, this cycle is indivisible in that the
address strobe is asserted throughout the entire cycle. The test and set (TAS) instruction uses
this cycle to provide meaningful communication between processors in a multiple processor
environment. This Instruction is the only instruction that uses the read-modify-write cycles and
since the test and set instruction only operates on bytes, all read-modify-write are byte
operations.

274 Instruction Set Overview

The TS68CO000 instruction set is shown in Table 2-11. Some additional instructions are varia-
tions, or sub-sets, of these and they appear in Table 2-12. Special emphasis has been given to
the instruction set's support of structured high-level languages to facilitate ease of programming.
Each instruction, with few exceptions, operates on bytes, words, and long words and most
instructions can use any of the 14 addressing modes. Combining instruction types, data types,
and addressing modes, over 1000 useful instructions are provided. These instructions include
signed and unsigned, multiply and divide, "quick" arithmetic operations, BCD arithmetic, and
expanded operations (through traps).

ATMEL s
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Table 2-12.  Variations of Instruction Types

Instruction Type Variation Description
ADD Add
ADDA Add Address

ADD ADDQ Add Quick
ADDI Add Immediate
ADDX Add with Extend
AND Logical AND

AND ANDI And Immediate
ANDI to CCR And Immediate to Condition codes
ANDI to SR And Immediate to Status Register
CMP Compare

CMP CMPA Compare Address
CMPM Compare Memory
CMPI Compare Immediate
EOR Exclusive OR

EOR EORI Exclusive OR Immediate
EORI to CCR Exclusive OR Immediate to condition Codes
EORI to SR Exclusive OR Immediate to Status Register
MOVE Move
MOVEA Move Address
MOVEM Move Multiple Registers
MOVEP Move Peripheral Data

MOVE MOVEQ Move Quick
MOVE from SR Move from Status Register
MOVE to SR Move to Status Register
MOVE to CCR Move to Condition Codes
MOVE USP Move User Stack Pointer

NEG NEG Negate .
NEGX Negate with Extend
OR Logical OR

o ORI OR Immediate

R ORI to CCR OR Immediate to Condition Codes

ORIl to SR OR Immediate to Status Register
SUB Subtract
SUBA Subtract Address

SUB SUBI Subtract Immediate
sSuBQ Subtract Quick
SUBX Subtract Extend

T C 68 C 00 () 150000000—
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Figure 2-16. Autovector Operation Timing Diagram
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Although UDS and LDS are asserted, no data is read from the bus during the autovector cycle.
The vector number is generated internally).

Table 2-13. Dynamic Electrical Characteristics TS68C000 to EF 6800 Peripheral
8 MHz 10 MHz 12.5 MHz
Limits Limits Limits
Number | Symbol | Parameter Min Max Min Max Min Max Unit
12 CLSH | Clock low to AS, DS hight" 70 55 50 ns
18 CHRH | Clock high to R/W hight" 0 70 0 60 0 60 ns
20 CHRL | Clock high to R/W low (write)") 70 60 60 ns
23 CLDO Clock low to data out valid (write) 70 55 55 ns
27 CLDO | Datain to clock low (set up time on read)® 15 10 10 ns
29 SHDII gsa,dl))_s high to Data in invalid (hold time on 0 0 0 ns
40 CLVML | AS, DS high to VPA high 70 70 70 ns
41 CLET Clock low to E transition 70 55 45 ns
42 Erf E output rise and fall time 25 25 25 ns
43 VMLEH | VMA low to E high 200 150 90 ns
44 SHVPH | AS, DS high to VPA high 0 120 0 90 0 70 ns
45
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Figure 2-18. TS68C000 to EF6800 Peripheral Timing Diagram — Worse Case
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Note:  This timing diagram is included for those who wish to design their own circuit to generate VMA. It shows the worst case possibly
attainable.

2.8 Preparation For Delivery

2.8.1 Packaging
Microcircuit are prepared for delivery in accordance with MIL-PRF-38535.

2.8.2 Certificate of Compliance
Atmel offers a certificate of compliance with each shipment of parts, affirming the products are in
compliance with MIL-STD-883 and guarantying the parameters not tested at extreme tempera-
tures for the entire temperature range.

2.9 Handling

MOS devices must be handled with certain precautions to avoid damage due to accumulation of
static charge. Input protection devices have been designed in the chip to minimize the effect of
this static buildup. However, the following handling practices are recommended:

a) Device should be handled on benches with conductive and grounded surface.
b) Ground test equipment, tools and operator.

¢) Do not handle devices by the leads.

d) Store devices in conductive foam or carriers.

e) Avoid use of plastic, rubber, or silk in MOS areas.
f) Maintain relative humidity above 50%, if practical.

ATMEL i
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2.10 Package Mechanical Data

Figure 2-19. 68-lead — Pin Grid Array
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Figure 2-20. 64-lead — Ceramic Side Brazed Package
[s¢]
o N
5 8 3 3 S o
# T S22 c, £ H ct)l
28 38 2|2 g[S
8l -l Bl® o |
j A T e
* el |
& .
| :|
100 +.002 | | 018 = 002 | 010+ 002
2.54 +0.05 0.46 = 0.05 025 0.05
900 = .010 |
; 64 33 22,86+ 0.25
ol® [ -
Slo
+||cj;' D | =
v N
& o J
. N__ L S
" A1 32|
|
Pin N° 1 Index —/ 3.200 £ 030 |
81.28 + 0.76

2170A-HIREL-09/05



TS68C000

Figure 2-21. 68-lead — Leadless Ceramic Chip Carrier
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Figure 2-22. 68-lead — Ceramic Quad Flat Pack
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2113 Standard Product

TS68C000 M c 8 A
Device Type L Revision level
M = -55°C/+125°C Operating frequency (MHz)
V =-40°C/+85°C
Package:
C: Ceramic DIL
R: PGA
E: LCCC

F: CQFP (on request)

Note: 1. For availability of the different versions, contact your Atmel sale office.
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