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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance digital signal processor microcircuit, with an
operating temperature range of -40°C to +100°C for device type 01 and -55°C to +125°C for device type 02 as shown in 1.2.1 below.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturers PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/03610 - 01 X E
Drawing Device type Case outline Lead finish
number (See 1.2.1) (See 1.2.2) (See 1.2.3)

1.2.1 Device type(s).

Device type Generic Circuit function
01 320VC33-EP Digital signal processor
02 320VC33-EP Digital signal processor

1.2.2 Case outline(s). The case outlines shall be as specified herein.

Outline letter Number of pins JEDEC PUB 95 Package style
X 144 MS-026 Plastic quad flatpack
Y 144 Ceramic ball grid array

1.2.3 Lead finishes. The lead finishes shall be as specified below or other lead finishes as provided by the device manufacture:

Finish designator Material
A Hot solder dip
B Tin-lead plate
C Gold plate
D Palladium
E Gold flash palladium
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1.3 Absolute maximum ratings. 1/

SUPPIY VOItAGE FANGE (DVDD) vvvverireareirieiereititeteetetese st e et et re et b ss st st ssebeebensebesbessereesens -0.3Vto+4.0V
Supply voltage range (CVpp) ... -0.3Vto+2.4V
Input voltage range (V) ............ -1.0Vto+4.6V
Output voltage range (Vo) «.oeoovooeeeeeeeeeeeiiiiieiee e -0.3Vto+4.6V
Continuous power dissipation (WOISt CASE) (PD)......vverrrrieeiiiiiririerieesiiiiireereeeeesiirreseaesesinens 500 mw 4/
Storage temMpPErature FANGE (TSTE) -««eeeeeeaaaurrrrrreeeaiiaiurreeeaaaaaaauereeeeaesaaanereeeaaasaaaansneeeeaaeasannses -55°C to +150°C
Case operating temperature range (Tc):
DY ot A o =N 0 R TP ESUT PR -40°C to +100°C
DEVICE TYPE D2 ..eeeiieiiiee ettt ettt e e et e e s e e e e e e e e e et e e e e e ettt e e e e e e narraee s -55°C to +125°C
1.4 Recommended operating conditions. 2/ 6/ 7/ 8/
Supply voltage range for the core CPU (CVDD)......ccvriiiiiiiiiiiiicicicicie e 1.71Vto 1.89V
Supply voltage range for the I/O pins (DVpp) 30Vto3.6V
Supply ground (Vss) ..ccccoveeeveveeeiieeevesieeevene, 0.0V

High level input voltage range (Vin) «.oooooevvveeee.
Low level input voltage range (ViL).......ccovvveee..

Maximum high level OUtPUL CUITENT (I0H) «+xxvereeeriarnerieeie e et e et e e e e e 4.0 mA
Maximum 10w 1evel OULPUL CUITENT (I01) +o.veveiriereiereriesieie st steete sttt sve e ere e e 4.0 mA
Case operating temperature range (Tc):
Dot 4 o L= PP EPRTROP -40°C to +100°C
DY ot A o =N 12T USUTPR -55°C to +125°C
Maximum capacitive load per output PiN (CL) ..ooovrriirieeiiciiee e 30 pF

2/

3/

9/
10/

0.7 x DVpp to DVpp + 0.3V §/
-0.3V1t00.3xDVpp 3/

1/ Stresses beyond those listed under “absolute maximum rating” may cause permanent damage to the device. These are stress

ratings only, and functional operation of the device at these or any other conditions beyond those indicated under
“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may

affect device reliability.
All voltage values are with respect to Vss.

of <2 ns, <10 mA, and <1 V amplitude is permissable.

3/ Absolute dc input level should not exceed the DVpp or Vss supply rails by more than 0.3 V. An instantaneous low current pulse

4/ Actual operating power is much lower. This value was obtained under specially produced worst-case test conditions for the
device, which are not sustained during normal device operation. These conditions consist of continuous parallel writes of a
checkerboard pattern to the external data and address buses at the maximum possible rate with a capacitive load of 30 pF. See

normal (Ipp) current specification in table | herein.

5/ Long term high-temperature storage and/or extended use at maximum recommended operating conditions may result in a

reduction of overall device life.

6/ Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

7/ Allinputs and I/O pins are configured as inputs.

8/ Allinputs and I/O pins use a Schmidt hysteresis inputs except SHZ and DO — D31. Hysteresis is approximately 10% of DVpp

and is centered at 0.5 x DVpp.

9/ CVpp should not exceed DVpp by more than 0.7 V. (Use a Schottky clamp diode between these supplies.)

I_O/ DVpp should not exceed CVpp by more than 2.5 V.
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2. APPLICABLE DOCUMENTS
IEEE Standard 1149.1 - IEEE Standard Test Access Port and Boundary Scan Architecture

(Applications for copies should be addressed to the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway,
NJ 08854-4150 or at http://www.ieee.org).

JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

(Applications for copies should be addressed to the Electronic Industry Alliance, 2500 Wilson Boulevard, Arlington,
VA 22201-3834 or at http://www.jedec.org).

3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’'s part number as shown in 6.4 herein and as
follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)
above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are
as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.
3.5.1 Case outline(s). The case outline(s) shall be as shown in 1.2.2 and figure 1.

3.5.2 Functional block diagram. The functional block diagram shall be as shown in figure 2.

3.5.3 Terminal connections. The terminal connections shall be as shown in figure 3.

3.5.4 Test circuit and timing waveforms. The test circuit and timing waveforms shall be as shown in figure 4.

3.5.5 Boundary scan instruction code. The boundary scan instruction code shall be as shown in figure 5.
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TABLE |. Electrical performance characteristics.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
High level output voltage Vou DVpp = Min, lon = Max 25°C, -40°C to 100°C 01 2.4 \%
25°C, -55°C to 125°C 02 2.4
Low level output voltage VoL DVpp = Min, lo. = Max 25°C, -40°C to 100°C 01 0.4 \%
25°C, -55°C to 125°C 02 0.4
High impedance current Iz DVpp = Max 25°C All -5.0 +5.0 nmA
Input current I V| = Vss to DVpp 25°C All -5.0 +5.0 mA
Input current (with internal lipu Inputs with internal pullups 3/ 25°C, -40°C to 100°C 01 -600 10 mA
pullup)
25°C, -55°C to 125°C 02 -600 10
Input current (with internal lipp Inputs with internal pulldowns 25°C, -40°C to 100°C 01 600 -10 mA
pulldown) 3/
25°C, -55°C to 125°C 02 600 -10
Input current (with bus Igku Bus keeper opposes until 25°C, -40°C to 100°C 01 -600 10 mA
keeper) pullup 4/ conditions match
25°C, -55°C to 125°C 02 -600 10
Input current (with bus Iskp 25°C, -40°C to 100°C 01 600 -10 mA
keeper) pulldown 4/
25°C, -55°C to 125°C 02 600 -10
Supply current, pins Ibop DVpp = Max, fx = 60 MHz 25°C 01 120 mA
5/ 6/
DVpp = Max, fx = 75 MHz 25°C 02 260
Supply current, core CPU Ibbc CVpp = Max, fx = 60 MHz 25°C 01 80 mA
5/ 6/
CVbp = Max, fx = 75 MHz 25°C 02 215
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
IDLE2, Supply current, Ippp lop PLL enabled, oscillator enabled | 25°C, -40°C to 100°C 01 2 typical mA
plus Ippe
25°C, -55°C to 125°C 02 2 typical
PLL disabled, oscillator enabled | 25°C, -40°C to 100°C 01 500 typical A
25°C, -55°C to 125°C 02 500 typical
PLL disabled, oscillator disabled, | 25°C, -40°C to 100°C 01 50 typical
FLCK=0
25°C, -55°C to 125°C 02 50 typical
Input capacitance 7/ Ci All inputs except XIN 25°C All 10 pF
XIN input 10
Output capacitance 7/ Co 25°C All 10 pF
Phase-locked loop characteristics using EXTCLK or on-chip crystal oscillator 8/
Frequency range, PLL input | Fpiin 25°C, -40°C to 100°C 01 5 15 MHz
7/
25°C, -55°C to 125°C 02 5 15
Frequency range, PLL output | Fpiiout 25°C, -40°C to 100°C 01 25 75 MHz
7/
25°C, -55°C to 125°C 02 25 75
PLL current, CVpp supply 7/ | lp 25°C, -40°C to 100°C 01 2 mA
25°C, -55°C to 125°C 02 2
PLL power, CVpp supply 7/ | Ppi 25°C, -40°C to 100°C 01 5 mw
25°C, -55°C to 125°C 02 5
PLL output duty cycle at H1 | PLLqc 25°C, -40°C to 100°C 01 45 55 %
7/
25°C, -55°C to 125°C 02 45 55
PLL output jitter, PLLJ 25°C, -40°C to 100°C 01 400 ps
Fpliowt =25 MHz 7/
25°C, -55°C to 125°C 02 400
PLL lock time in input cycles | PLLiock 25°C, -40°C to 100°C 01 1000 | cycles
25°C, -55°C to 125°C 02 1000
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
Circuit parameters for on-chip crystal oscillator 9/
Oscillator internal supply Vo See figure 4 25°C, -40°C to 100°C 01 CVpp typical \%
voltage :
25°C, -55°C to 125°C 02 CVop typical
Fundamental mode Fo 25°C, -40°C to 100°C 01 1 20 MHz
frequency range 7/
25°C, -55°C to 125°C 02 1 20
DC bias point (input Vhias 25°C, -40°C to 100°C 01 40 60 %Vo
threshold) 7/
25°C, -55°C to 125°C 02 40 60
Feedback resistance 7/ Riok 25°C, -40°C to 100°C 01 100 500 kw
25°C, -55°C to 125°C 02 100 500
Small signal ac output Rout 25°C, -40°C to 100°C 01 250 | 1000 w
impedance 7/
25°C, -55°C to 125°C 02 250 1000
The ac output voltage with Vxoutac 25°C, -40°C to 100°C 01 85 typical %Vo
test crystal 10/ :
25°C, -55°C to 125°C 02 85 typical
The ac input voltage with Vixinac 25°C, -40°C to 100°C 01 85 typical %Vo
test crystal 10/ :
25°C, -55°C to 125°C 02 85 typical
Viin = Vxinh, Ixout = 0, Fo =0 Vioutl 25°C, -40°C to 100°C 01 Vss Vss \%
(logic input) 7/ -0.1 | +0.3
25°C, -55°C to 125°C 02 Vss Vss
-0.1 +0.3
Viin = Vxinl, Ixout =0, Fo =0 Vxouth 25°C, -40°C to 100°C 01 CVpp CVpp \%
(logic input) 7/ 0.3 | +0.1
25°C, -55°C to 125°C 02 CVpp | CVop
-0.3 +0.1
When used for logic level Vini 25°C, -40°C to 100°C 01 03 | 02vo | V
input, oscillator enabled 7/
25°C, -55°C to 125°C 02 -0.3 | 0.2Vo
When used for logic level Vinh 25°C, -40°C to 100°C 01 0.8Vo | DVpp \%
input, oscillator enabled 7/ +0.3
25°C, -55°C to 125°C 02 0.8Vo | DVpp
+0.3
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
30VEDVpp£3.6V Tc type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Circuit parameters for on-chip crystal oscillator - Continued 9/
When used for logic level Vyinh See figure 4 25°C, -40°C to 100°C 01 0.7 DVbp \%
input, oscillator disabled DVpp +0.3
7/
N 25°C, -55°C to 125°C 02 0.7 DVpb
DVpp +0.3
XOUT internal load Crout 25°C All 2 5 pF
capacitance 7/
XIN internal load Cxin 25°C All 2 5 pF
capacitance 7/
Delay time, XIN to H1, x1 | tapan-H1) 25°C, -40°C to 100°C 01 2 8 ns
and x0.5 modes
25°C, -55°C to 125°C 02 8
Input current, feedback lini 25°C, -40°C to 100°C 01 50 mA
enabled, Vi=0 7/
25°C, -55°C to 125°C 02 50
Input current, feedback linh 25°C, -40°C to 100°C 01 -50 mA
enabled, Vi = Vin Z/
25°C, -55°C to 125°C 02 -50
Timing requirements for EXTCLK, all modes
Rise time, EXTCLK 7/ trExTCLK) See figure 4 | F = Fpax, X0.5 25°C, -40°C to 100°C 01 1 ns
and x1 modes
25°C, -55°C to 125°C 02 1
F < Fmax 25°C, -40°C to 100°C 01 4
25°C, -55°C to 125°C 02 4
Fall time, EXTCLK 7/ tiexTeLk) F = Fmax, X0.5 25°C, -40°C to 100°C 01 1 ns
and x1 modes
25°C, -55°C to 125°C 02 1
F < Fmax 25°C, -40°C to 100°C 01 4
25°C, -55°C to 125°C 02 4
Pulse duration, EXTCLK twExTCLKL) x5 mode 25°C, -40°C to 100°C 01 21 ns
low 7/
- 25°C, -55°C to 125°C 02 21
x1 mode 25°C, -40°C to 100°C 01 55
25°C, -55°C to 125°C 02 55
x0.5 mode 25°C, -40°C to 100°C 01 4
25°C, -55°C to 125°C 02 4
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVp £3.6V Tc type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Timing requirements for EXTCLK, all modes - Continued
Pulse duration, EXTCLK twexteikry | See figure 4 | x5 mode 25°C, -40°C to 100°C 01 21 ns
high 7/
25°C, -55°C to 125°C 02 21
x1 mode 25°C, -40°C to 100°C 01 5.5
25°C, -55°C to 125°C 02 55
x0.5 mode 25°C, -40°C to 100°C 01 4
25°C, -55°C to 125°C 02 4
Duty cycle, EXTCLK tdc(EXTCLK) x5 PLL mode 7/ | 25°C, -40°C to 100°C 01 40 60 %
[twEexTeLkmy/te]
25°C, -55°C to 125°C 02 40 60
x1 and x0.5 25°C, -40°C to 100°C 01 45 55
modes,
F = Frax 25°C, -55°C to 125°C 02 45 55
x1 and x0.5 25°C, -40°C to 100°C 01 0 100
modes,
F=0Hz 7/ 25°C, -55°C to 125°C 02 0 100
Cycle time, EXTCLK teExToLK) x5 mode 7/ 25°C, -40°C to 100°C 01 66.7 200 ns
25°C, -55°C to 125°C 02 66.7 200
x1 mode 25°C, -40°C to 100°C 01 13.3
25°C, -55°C to 125°C 02 13.3
x0.5 mode 7/ 25°C, -40°C to 100°C 01 10
25°C, -55°C to 125°C 02 10
Frequency range, Fext x5 mode 7/ 25°C, -40°C to 100°C 01 5 15 MHz
1/teExTeLk)
25°C, -55°C to 125°C 02 5 15
x1 mode 25°C, -40°C to 100°C 01 0 75
25°C, -55°C to 125°C 02 0 75
x0.5 mode 7/ 25°C, -40°C to 100°C 01 0 100
25°C, -55°C to 125°C 02 0 100
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
Switching characteristics for EXTCLK over recommended operating conditions, all modes
Mid-level, used to measure | Vmid See figure 4 25°C, -40°C to 100°C 01 0.5DVpp typical \%
duty cycle :
25°C, -55°C to 125°C 02 0.5DVpp typical
Delay time, EXTCLK to H1 | tyextcLk-H) x1 mode 25°C, -40°C to 100°C 01 2 7 ns
and H3 7/
25°C, -55°C to 125°C 02 2 7
x0.5 mode 25°C, -40°C to 100°C 01 2 7
25°C, -55°C to 125°C 02 2 7
Rise time, HL and H3 7/ | tiw) 25°C, -40°C to 100°C 01 3 ns
25°C, -55°C to 125°C 02 3
Fall time, H1 and H3 7/ ti(H) 25°C, -40°C to 100°C 01 3 ns
25°C, -55°C to 125°C 02 3
Delay time, from H1 low to | tyHL-HH) 25°C, -40°C to 100°C 01 -1.5 2 ns
H3 high or from H3 low to
H1 high 7/ 25°C, -55°C to 125°C 02 -1.5 2
Cycle time, H1 and H3 te(h) x5 PLL mode 25°C, -40°C to 100°C 01 1/(5fext) typical ns
25°C, -55°C to 125°C 02 1/(5fext) typical
x1 mode 25°C, -40°C to 100°C 01 1/fext typical
25°C, -55°C to 125°C 02 1/fext typical
x0.5 mode 25°C, -40°C to 100°C 01 2/fext typical
25°C, -55°C to 125°C 02 2/fext typical
Timing requirements for memory read/write 11/
Setup time, data before H1 | tsyp-H1pr | See figure 4 25°C, -40°C to 100°C 01 5 ns
low (read) 7/
25°C, -55°C to 125°C 02 5
Hold time, data after H1 th(HiL-D)R 25°C, -40°C to 100°C 01 -1 ns
low (read) 7/
25°C, -55°C to 125°C 02 -1
Setup time, RDY before tsu(RDY-H1H) 25°C, -40°C to 100°C 01 5 ns
H1 high 25°C, -55°C 10 125°C | 02 5
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
Timing requirements for memory read/write - Continued 11/
Hold time, RDY after than-roy) | See figure 4 25°C, -40°C to 100°C 01 -1 ns
H1 high 7/ 25°C, -55°C to 125°C 02 -1
Delay time, address valid to | tya-rov) 25°C, -40°C to 100°C 01 P-7 ns
RDY 7/ 10/
25°C, -55°C to 125°C 02 P-6
10/
Valid time, data valid after | tya-p) See figure 4 0 wait state, 25°C, -40°C to 100°C 01 9 ns
address PAGEX , or CL =30 pF
25°C, -55°C to 125°C 02 6
STRB
valid 7/ 1 wait state 25°C, -40°C to 100°C 01 tegy+9
25°C, -55°C to 125°C 02 te)+6
Switching characteristics over recommended operating conditions for memory read/write 11/
Delay time, H1 low to taHiL-sL) See figure 4 25°C, -40°C to 100°C 01 -1 4 ns
STRB low 7
25°C, -55°C to 125°C 02 -1 3
7/
Delay time, H1 low to tagHiL-sh) 25°C, -40°C to 100°C 01 -1 4 ns
STRB high 7/
25°C, -55°C to 125°C 02 -1 3
7/
Delay time, H1 high to ta(HIH-RWL)W 25°C, -40°C to 100°C 01 -1 4 ns
R/W low (write) 7/
25°C, -55°C to 125°C 02 -1 3
7/
Delay time, H1 low to ta(HaL-a) 25°C, -40°C to 100°C 01 -1 4 ns
address valid 7/
25°C, -55°C to 125°C 02 -1 3
7/
Delaztime, H1 high to ta(H1H-RWH)W 25°C, -40°C to 100°C 01 -1 4 ns
R/'W high (write) 7
25°C, -55°C to 125°C 02 -1 3
7/
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
Switching characteristics over recommended operating conditions for memory read/write - Continued 11/
Delay time, H1 high to tarin-aw | See figure 4 25°C, -40°C to 100°C 01 -1 4 ns
address valid on back-to- 7/ 7/
back write cycles (write)
25°C, -55°C to 125°C 02 -1 3
7/ 7/
Valid time, data after H1 tyHiL-D)w 25°C, -40°C to 100°C 01 6 ns
low (write)
25°C, -55°C to 125°C 02 5
Hold time, data after H1 th(HH-D)w 25°C, -40°C to 100°C 01 0 5 ns
high (write) 7/
25°C, -55°C to 125°C 02 0 5
7/
Timing requirements for XFO and XF1 when executing LDFI or LDII
Setup time, XF1 before H1 | tsuxxr1-Hiy | See figure 4 25°C, -40°C to 100°C 01 5 ns
low 7/
25°C, -55°C to 125°C 02 4
Hold time, XF1 after H1 th(H1L-XF1) 25°C, -40°C to 100°C 01 0 ns
low 7/
25°C, -55°C to 125°C 02 0
Switching characteristics over recommended operating conditions for XFO and XF1 when excecuting LDFI or LDII
Delay time, H3 high to XFO | tynsH-xroy | See figure 4 25°C, -40°C to 100°C 01 4 ns
low
25°C, -55°C to 125°C 02 3
Switching characteristics over recommended operating conditions for XFO when excecuting STFI or STII
Delay time, H3 high to XFO | tynsH-xron)y | See figure 4 25°C, -40°C to 100°C 01 4 ns
high 13/
25°C, -55°C to 125°C 02 3
Timing requirements for XFO and XF1 when executing SIGI
Setup time, XF1 before H1 | tsuxr1i-ny | See figure 4 25°C, -40°C to 100°C 01 5 ns
low 7/
25°C, -55°C to 125°C 02 4
Hold time, XF1 after H1 th(H1L-XF1) 25°C, -40°C to 100°C 01 0 ns
low 7/
25°C, -55°C to 125°C 02 0
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
Switching characteristics over recommended operating conditions for XFO and XF1 when excecuting SIGI
Delay time, H3 high to td(H3H-xFoL) See figure 4 25°C, -40°C to 100°C 01 4 ns
XFO low
25°C, -55°C to 125°C 02 3
Delay time, H3 high to ta(H3H-xFoH) 25°C, -40°C to 100°C 01 4 ns
XFO high
25°C, -55°C to 125°C 02 3
Switching characteristics over recommended operating conditions for loading the XF register
when configured as an output pin
Valid time, XFx after H3 | tynaH-xm) See figure 4 25°C, -40°C to 100°C 01 4 ns
high
25°C, -55°C to 125°C 02 3
Timing requirements for changing XFx from output to input mode
Setup time, XFx before tsu(xF-H1L) See figure 4 25°C, -40°C to 100°C 01 5 ns
H1 low
25°C, -55°C to 125°C 02 4
Hold time, XFx after H1 | taHiLxp) 25°C, -40°C to 100°C 01 0 ns
low
25°C, -55°C to 125°C 02 0
Switching characteristics over recommended operating conditions for changing XFx from output to input mode
Disable time, XFx after tdis(H3H-XF) See figure 4 25°C, -40°C to 100°C 01 6 ns
H3 high 7/
25°C, -55°C to 125°C 02 5
Switching characteristics over recommended operating conditions for changing XFx from input to output mode
Delay time, H3 high to td(HaH-xF) See figure 4 25°C, -40°C to 100°C 01 4 ns
XFx switching from
input to output 25°C, -55°C to 125°C 02 3
Timing requirements for RESET
Setup time, RESET tsureseT-ExTcLky) | See figure 4 25°C, -40°C to 100°C 01 6 P-7 ns
before EXTCLK low 7/ 14/
25°C, -55°C to 125°C 02 5 P-7
14/
Setup time, RESET high | lsuRESETH-H1L) 25°C, -40°C to 100°C 01 6 ns
before H1 low and after R . R
ten H1 clock cycles 25°C, -55°C 10 125°C 02 s
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
30VEDVpp £3.6V Tc type
1.71VECVpp £1.89V
unless otherwise specified Min Max
Switching characteristics over recommended operating conditions for RESET
Delay time, EXTCLK high | taexrcLkH-HiH) See figure 4 25°C, -40°C to 100°C 01 2 7 ns
to H1 high 7/
25°C, -55°C to 125°C 02 2 7
Delay time, EXTCLK high | taexTcLkH-H1L) 25°C, -40°C to 100°C 01 2 7 ns
toH1low 7/
25°C, -55°C to 125°C 02 2 7
Delay time, EXTCLK high | taexTcLkH-HaL) 25°C, -40°C to 100°C 01 2 7 ns
toH3 low 7/
25°C, -55°C to 125°C 02 2 7
Delay time, EXTCLK high | taexrcLkH-HaH) 25°C, -40°C to 100°C 01 2 7 ns
to H3 high 7/
25°C, -55°C to 125°C 02 2 7
Disable time, data (high | tais¢i1r-Dz) 25°C, -40°C to 100°C 01 7 ns
impedance) from H1
high 7/ 15/ 25°C, -55°C to 125°C 02 6
Disable time, address tdis(H3H-AZ) 25°C, -40°C to 100°C 01 7 ns
(high impedance) from
H3 high 7/ 25°C, -55°C to 125°C 02 6
Delay time, H3 high to td(H3H-CONTROLH) 25°C, -40°C to 100°C 01 4 ns
control signals high 7/
25°C, -55°C to 125°C 02 3
Delay time, H1 high to ta(H1H-RWH) 25°C, -40°C to 100°C 01 4 ns
R/W high 7/
25°C, -55°C to 125°C 02 3
Delay time, H1 high to ta(H1H-IACKH) 25°C, -40°C to 100°C 01 4 ns
IACK high 7/
o L 25°C, -55°C to 125°C 02 3
Disable time, tdis(RESETL-ASYNCH) 25°C, -40°C to 100°C 01 7 ns
asynchronous reset
signals disabled R o R
(high impedance) from 25°C, -55°C 10 125°C 02 6
RESET low 7/ 16/
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp£3.6V Tc type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Timing requirements for INT3 - INTO response
Setup time, INT3 - INTO |lsunt+ay | See figure 4 25°C, -40°C to 100°C | 01 5 ns
before H1 low 7/ 25°C, -55°C to 125°C | 02 4
Hold time, INT3 - INTO | thHiL-INT) 25°C, -40°C to 100°C 01 0 ns
after H1 low 25°C, -55°C to 125°C | 02 0
Pulse duration, interrupt | twan) 25°C, -40°C to 100°C 01 P+5 2P-5 ns
to ensure only one
interrupt 7/ 17/ 25°C, -55°C to 125°C 02 P+5 2P-5
Switching characteristics over recommended operating conditions for IACK
Delay time, H1 high to taHim-acky | See figure 4 25°C, -40°C to 100°C 01 -1 4 ns
IACK low 7/
25°C, -55°C to 125°C 02 -1 3
7/
Delay time, H1 high to ta(H1H-1aCKH) 25°C, -40°C to 100°C 01 -1 4 ns
IACK high 7/
25°C, -55°C to 125°C 02 -1 3
7/
Timimg requirements for serial port parameters
Cycle time, CLKX/R 7/ |tesck) See figure 4 |CLKX/R ext | 25°C, -40°C to 100°C 01 teH)x2.6 ns
25°C, -55°C to 125°C | 02 to)X2.6
CLKX/Rint | 25°C, -40°C to 100°C | 01 terpxd | topx2™®
18/
25°C, -55°C to 125°C | 02 teyx4 tegyx2™®
18/
Pulse duration, CLKX/R tw(sck) CLKX/R ext | 25°C, -40°C to 100°C 01 tey+5 ns
high/low
25°C, -55°C to 125°C | 02 to)+5
CLKX/Rint | 25°C,-40°C t0 100°C | 01 | [tesciy/2]-4 | [toscry/2]+4
7/
- 25°C, -55°C to 125°C 02 [tescry/2]-4 | [tescky/2]+4
Rise time, CLKX/R 7/ trscx) See figure 4 25°C, -40°C to 100°C 01 3 ns
25°C, -55°C to 125°C 02 3
Fall time, CLKX/R 7/ tisck) 25°C, -40°C to 100°C 01 3 ns
25°C, -55°C to 125°C 02 3
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp £3.6V Te type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Timimg requirements for serial port parameters - Continued
Setup time, DR before tsupr-cLkry) | See figure 4 | CLKR ext 25°C, -40°C to 100°C 01 4 ns
CLKR low 7/
25°C, -55°C to 125°C 02 4
CLKR int 25°C, -40°C to 100°C 01 5
25°C, -55°C to 125°C 02 5
Hold time, DR after th(CLKRL-DR) CLKR ext 25°C, -40°C to 100°C 01 3 ns
CLKR low 7/
25°C, -55°C to 125°C 02 3
CLKR int 25°C, -40°C to 100°C 01 0
25°C, -55°C to 125°C 02 0
Setup time, FSR before | tsursr-cLkrL) CLKR ext 25°C, -40°C to 100°C 01 4 ns
CLKR low 7/
25°C, -55°C to 125°C 02 4
CLKR int 25°C, -40°C to 100°C 01 5
25°C, -55°C to 125°C 02 5
Hold time, FSX/R input th(sckL-Fs) CLKX/R ext | 25°C, -40°C to 100°C 01 3 ns
after CLKX/R low 7/
25°C, -55°C to 125°C 02 3
CLKX/R int | 25°C, -40°C to 100°C 01 0
25°C, -55°C to 125°C 02 0
Setup time, external FSX | tsuFsx-cLkx) CLKXext | 25°C,-40°Cto 100°C | 01 -[teg-6] | [tesciy/2]-6 | ns
before CLKX 7/
25°C, -55°C to 125°C 02 ~[ter)-6] [te(sck)/2]-6
CLKX int 25°C, -40°C to 100°C 01 ~[ten)-10] tescry/2
25°C, -55°C to 125°C 02 -[te)-10] tescry/2
Switching characteristics over recommended operating conditions for serial port parameters
Delay time, H1 high to td(H1H-sCK) See figure 4 25°C, -40°C to 100°C 01 4 ns
internal CLKX/R 7/
25°C, -55°C to 125°C 02 4
Delay time, CLKX to DX | tg(cLkx-Dx) See figure 4 | CLKX ext 25°C, -40°C to 100°C 01 6 ns
valid
25°C, -55°C to 125°C 02 6
CLKX int 25°C, -40°C to 100°C 01 5
7/
- 25°C, -55°C to 125°C 02 5
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVpp £3.6V Tc type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Switching characteristics over recommended operating conditions for serial port parameters — Continued
Delay time, CLKX to tacLkx-rsx) | See figure 4 | CLKX ext 25°C, -40°C to 100°C 01 5 ns
internal FSX high/low
25°C, -55°C to 125°C 02 5
CLKX int 25°C, -40°C to 100°C | 01 4
7/
- 25°C, -55°C to 125°C 02 4
Delay time, CLKX to first | tycLkx-nxyv CLKX ext 25°C, -40°C to 100°C 01 4 ns
DX bit, FSX precedes
CLKX high 25°C, -55°C to 125°C 02 4
CLKX int 25°C, -40°C to 100°C | 01 S
7/
- 25°C, -55°C to 125°C 02 5
Delay time, FSX to first ta(Fsx-DX)V See figure 4 25°C, -40°C to 100°C 01 6 ns
DX bit, CLKX precedes
ESX 25°C, -55°C to 125°C 02 6
Disable time, DX high tis(CLKX-DX2) 25°C, -40°C to 100°C 01 6 ns
impedance following last - 3 -
data bit from CLKX high 25°C,-55°Cto 125°C | 02 6
Timing requirements for HOLD /HOLDA
Setup time, HOLD before | tsuoto-riy | See figure 4 25°C, -40°C to 100°C 01 3 ns
H1 low 25°C, -55°C t0 125°C | 02 4
Pulse duration, HOLD tw(HoLD) 25°C, -40°C to 100°C 01 3teH) ns
low 11 25°C, -55°C to 125°C | 02 3ty
Switching characteristics over recommended operating conditions for HOLD /HOLDA
Valid time, HOLDA tyHiL-HoLba) | See figure 4 25°C, -40°C to 100°C 01 -1 4 ns
after H1 low 7/ 25°C, -55°C t0 125°C | 02 1 3
Pulse duration, HOLDA | twHoLba) 25°C, -40°C to 100°C 01 2tey-4 ns
low 7/ 25°C, -55°C 10 125°C | 02 o4
Delay time, H1 low to ta(H1L-SH)H 25°C, -40°C to 100°C 01 -1 4 ns
STRB high for a HOLD 25°C, -55°C to 125°C | 02 1 3
Disable time, STRB to tdis(H1L-S) 25°C, -40°C to 100°C 01 5 ns
the high-impedance 25°C, -55°C to 125°C 02 4
state from H1 low
See footnotes at end of table.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/03610
REV PAGE 17




TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVp £3.6V Te type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Switching characteristics over recommended operating conditions for HOLD /HOLDA - Continued
Enable time, STRB ten(H1L-s) See figure 4 25°C, -40°C to 100°C 01 5 ns
enabled (active) from 25°C, -55°C to 125°C 02 4
H1 low
Disable time, R/W to is(H1L-RW) 25°C, -40°C to 100°C | 01 5 ns
the high-impedance o~ _EEO ° 02 5
state from H1 low 7/ 25°C, -55°C o 125°C
Enable time, R/ W ten(HaL-RW) 25°C, -40°C to 100°C | 01 5 ns
enabled (active) from 25°C, -55°C to 125°C 02 4
H1 low
Disable time, address to tais(HLL-A) 25°C, -40°C to 100°C 01 5 ns
the high-impedance - 3 -
state from H1 low Z/ 25 C, -55°C to 125°C 02 4
Enable time, address ten(H1L-A) 25°C, -40°C to 100°C 01 5 ns
enabled (valid) from H1
low 25°C, -55°C to 125°C 02 5
Disable time, data to the | tais(1n-0) 25°C, -40°C to 100°C 01 5 ns
high-impedance state
from H1 high 7/ 25°C, -55°C to 125°C 02 4
Timing requirements for peripheral pin general-purpose /0 19/
Setup time, general- tsupio-HiL) | See figure 4 25°C, -40°C to 100°C 01 4 ns
purpose input before
H1llow 7/ 25°C, -55°C to 125°C 02 3
Hold time, general- thH1L-GPIO) 25°C, -40°C to 100°C 01 0 ns
purpose input after H1
low 7/ 25°C, -55°C to 125°C 02 0
Switching characteristics over recommended operating conditions for peripheral pin general-purpose I/O 19/
Delay time, H1 high to tariH-crio) | See figure 4 25°C, -40°C to 100°C 01 5 ns
general-purpose output
25°C, -55°C to 125°C 02 4
Disable time, general- tais(H1H) 25°C, -40°C to 100°C 01 7 ns
purpose output from H1
high 25°C, -55°C to 125°C 02 5
Timing requirements for timer pin
Setup time, TCLK external |tsyrcik-ni) | See figure 4 25°C, -40°C to 100°C 01 4 ns
before H1 low 7/ 20/
25°C, -55°C to 125°C 02 3
See footnotes at end of table.
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TABLE |. Electrical performance characteristics - Continued.

Test Symbol Conditions 1/ 2/ Temperature, Device Limits Unit
3.0VEDVp £3.6V Te type
1.71VECVpp £1.89V -
unless otherwise specified Min Max
Timing requirements for timer pin - Continued
Hold time, TCLK external |thnHiTeky | See figure 4 25°C, -40°C to 100°C 01 0 ns
after H1 low 20/
25°C, -55°C to 125°C 02 0
Switching characteristics over recommended operating conditions for timer pin
Delay time, H1 high to tain-Teky | See figure 4 25°C, -40°C to 100°C 01 4 ns
TCLK internal valid
25°C, -55°C to 125°C 02 3
Cycle time, TCLK terreLk) TCLK ext | 25°C, -40°C to 100°C 01 teyX2.6 ns
7/ 21/
o 25°C, -55°C to 125°C | 02 to)X2.6
TCLKint | 25°C,-40°C to 100°C | 01 te()X2 tex2
25°C, -55°C to 125°C | 02 toyx2 tex2*
Pulse duration, TCLK tw(rcLk) TCLK ext | 25°C, -40°C to 100°C 01 te)+6 ns
7/ 21/
T 25°C, -55°C to 125°C 02 tery+5
TCLK int 25°C, -40°C to 100°C 01 [terexy/2]-4 | [teererky/2]+4
25°C, -55°C to 125°C 02 [tecreLky/2]-4 | [teereky/2]+4
Switching characteristics over recommended operating conditions for SHZ
Disable time, SHZ low to | ldissH2) See figure 4 25°C, -40°C to 100°C | 01 0 8 ns
all outputs, 1/0 pins 25°C, -55°C to 125°C 02 0 8
disabled (high
impedance) 7/
Timing for test access port
Setup time, TMS/TDI to [ tsucrmH-Tckn) | See figure 4 25°C, -40°C to 100°C 01 5 ns
TCK high 7/
25°C, -55°C to 125°C 02 5
Hold time, TMS/TDI from | th(rckH-TmH) 25°C, -40°C to 100°C 01 5 ns
TCK high 7/
25°C, -55°C to 125°C 02 5
Delay time, TCKlow to | tyrckL-Toov) 25°C, -40°C to 100°C | 01 0 10 ns
TDO valid 7/
25°C, -55°C to 125°C 02 0 10
Rise time, TCK 7/ trrek) 25°C, -40°C to 100°C | 01 3 ns
25°C, -55°C to 125°C 02 3
Fall time, TCK 7/ tirek) 25°C, -40°C to 100°C | 01 3 ns
25°C, -55°C to 125°C 02 3
See footnotes on next page.
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TABLE |. Electrical performance characteristics - Continued.

1/ All voltage values are with respect to Vss.

2/ For test conditions shown as Min or Max, use the appropriate value specified in section 1.4, herein.

3/ Pins with internal pullup devices: TDI, TCK, and TMS. Pins with internal pulldown devices: TRST.

4/ Pins DO — D31 include internal bus keepers that maintain valid logic levels when the bus is not driven.

5/ Actual operating current is less than this maximum value. This value was obtained under specially produced worst-case test
conditions, which are not sustained during normal device operation. These conditions consist of continuous parallel writes of a
checkerboard pattern at the maximum rate possible.

6/ fxis the PLL output clock frequency.

7/ Not production tested.

8/ Duty cycle is defined as 100xt1/(t1+t2)%.

9/ This circuit is intended for series resonant fundamental mode operation.

10/ Signal amplitude is dependent on the crystal and load used.

11/ These timings assume a similar loading of 30 pF on all pins.

12/ P =teny/2 (when duty cycle equals 50%).

13/ XFO is always set high at the beginning of the execute phase of the interlock-store instruction. When no pipeline conflicts occur,
the address of the store is also driven at the beginning of the execute phase of the interlock-store instruction. However, if a
pipeline conflict prevents the store from executing, the address of the store is not driven until the store can execute.

14/ P = teexTeLk).

15/ High impedance for data bus is limited to nominal bus keeper Zout = 15 kW.

16/ Asynchronous reset signals include XF0/1, CLKX0, DX0, FSX0, CLKRO, DRO, FSRO0, and TCLKO0/1.

17/ P = teg.

18/ A cycle time of t¢)x2 is possible when the device is operated at lower CPU frequencies.

19/ Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO0, and TCLKO0/1. The modes of these pins are defined by the
contents of internal-control registers associated with each peripheral.

20/ These requirements are applicable for a synchronous input clock.

21/ These requirements are applicable for an asynchronous input clock.
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2. This case outline is subject to change without notice.
4. Fall within JEDEC MS-026.
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Case X - Continued

Dimensions
Symbol Millimeters
Min Max
A 1.60
Al 1.35 1.45
A2 0.05
b 0.17 0.27
c 0.13 NOM
D/E 21.80 22.20
D1/E1 19.80 20.20
D2/E2 1750 TYP
e 0.59 BSC
L 0.45 0.75

FIGURE 1. Case outlines - Continued.
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SEATING

PLANE

[AaJo.12(.005)

—

f D/E i

A

——l

Al

Al CDRNER——\\

I
obdooood
0h000000
oboooooo
000000D000000
0000
0000 | 0000
L cooe-—}t—-co000-

0000 | ©00O0O--
0000 0000
oooooo%oooooo
0000000000000

000000MO0O000O0
oooooo?oooooo

00O
00O
000

e

C

000000000000
DWOUOMTMOICXTIZ

L,

NOTES:
1. Alllinear dimensions are in millimeters (inches).

1_3 5 7 _39
27476 8710

BOTTOM VIENW

11
12

13

[©]F0.10(. 000 ®

2. This case outline is subject to change without notice.

Dimensions

Symbol Millimeters
Min Max
A 2.40
Al 0.35 0.50
A2 0.34 0.56
b 0.45 0.55
D/E 11.85 12.15

D1/E1 9.60 TYP

e 0.80 BSC

FIGURE 1. Case outlines - Continued.
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FIGURE 2. Functional block diagram.
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o(l:JﬁiSnee X
Pin Pin name Pin Pin name Pin Pin name
number 1/ number 1/ number 1/
1 A20 25 Vss 49 Vss
2 Vss 26 A3 50 D31
3 Al9 27 A2 51 D30
4 Al8 28 CVop 52 D29
5 Al7 29 Al 53 DVbp
6 DVop 30 A0 54 D28
7 Al6 31 DVbp 55 D27
8 Al5 32 PAGE3 56 Vss
9 Vss 33 PAGE2 57 D26
10 Al4 34 Vss 58 D25
11 Al3 35 PAGE1 59 D24
12 CVbop 36 PAGEO 60 DVpp
13 Al2 37 DVbp 61 D23
14 All 38 H1 62 D22
15 DVbp 39 H3 63 Vss
16 Al10 40 Vss 64 D21
17 A9 41 STRB 65 D20
18 Vss 42 RIW 66 CVop
19 A8 43 DVpbp 67 D19
20 A7 44 IACK 68 D18
21 A6 45 RDY 69 DVbp
22 A5 46 CVob 70 D17
23 DVbp 47 HOLD 71 D16
24 A4 48 HOLDA 72 Vss

See footnote at end of table.

FIGURE 3. Terminal connections.
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oi?isnee X
Pin Pin name Pin Pin name Pin Pin name
number 1/ number 1/ number 1/
73 D15 97 Vss 121 INT1
74 D14 98 TCK 122 INTO
75 D13 99 TDO 123 CVob
76 D12 100 TDI 124 EDGEMODE
77 DVoo 101 CVoo 125 MCBL/MP
78 D11 102 T™MS 126 Vss
79 D10 103 TRST 127 RESET
80 Vss 104 DRO 128 SHZ
81 D9 105 Vss 129 DVbp
82 D8 106 FSRO 130 EXTCLK
83 CVpp 107 CLKRO 131 PLLVpp 2/
84 D7 108 DVpp 132 XOUT
85 D6 109 CLKXO0 133 XIN
86 DVpp 110 FSXO0 134 PLLVss 2/
87 D5 111 DX0 135 CLKMD1
88 D4 112 Vss 136 CLKMDO
89 Vss 113 TCLK1 137 CVpp
90 D3 114 TCLKO 138 RSV1
91 D2 115 DVbp 139 RSVO
92 D1 116 XF1 140 Vss
93 DO 117 XFO 141 A23
94 DVpp 118 Vss 142 A22
95 EMU1 119 INT3 143 DVop
96 EMUO 120 INT2 144 A21

1/ DVpp is the power supply for the 1/O pins while CVpp is the power supply for the core CPU.
Vss is the ground for both the 1/O pins and the core CPU.

2/ PLLVpp and PLLVss are isolated PLL supply pins that should be externally connected to
CVpp and Vss, respectively.

FIGURE 3. Terminal connections — Continued.
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oi?l?nee Y
Pin Pin name Pin Pin name Pin Pin name
number 1/ number 1/ number 1/

Al DVpbp B12 DVpp D10 FSX
A2 A22 B13 CLKRO D11 DRO
A3 CVob C1 Al6 D12 CVob
A4 PLLVss 2/ Cc2 Al7 D13 TDO
A5 PLLVpp 2/ C3 Al19 El Al13
A6 DVbp C4 Vss E2 Al4
A7 EDGEMODE C5 CLKMDO E3 CVob
A8 CVpp C6 EXTCLK E4 Al5
A9 INT3 C7 Vss E10 T™S
Al10 DVbp C8 INTO E11l TDI
All TCLK1 C9 Vss E12 EMU1
Al2 DX C10 TCLKO E13 Vss
A13 Vss Cl1 Vss F1 DVpbp
Bl Vss C12 FSRO F2 Al2
B2 A20 C13 TRST F3 A10
B3 A23 D1 Vss F4 Al1
B4 RSVO D2 DVoo F10 TCK
B5 CLKMD1 D3 A18 F11 DVop
B6 XIN D4 A21 F12 EMUO
B7 RESET D5 RSV1 F13 D2
B8 MCBL/MP D6 XOUT G1 A8
B9 INT1 D7 SHZ G2 A9
B10 XFO D8 INT2 G3 Vss
B11 CLKXO0 D9 XF1 G4 A7

See footnotes at end of table.

FIGURE 3. Terminal connections - Continued.
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oiﬁisnee Y
Pin Pin name Pin Pin name Pin Pin name
number 1/ number 1/ number 1/
G10 D1 K5 HOLDA M3 Vss
G11 D3 K6 D31 M4 STRB
G12 DO K7 D28 M5 RDY
G13 Vss K8 D22 M6 Vss
H1l A6 K9 D18 M7 D27
H2 DVbp K10 D12 M8 DVbp
H3 A5 K11 Vss M9 D24
H4 A4 K12 D11 M10 D21
H10 D4 K13 D10 M11 D20
H11 DVbp L1 PAGE2 M12 D16
H12 D6 L2 Vss M13 D13
H13 D5 L3 H1 N1 DVbp
J1 Vss L4 RIW N2 H3
J2 A0 LS CVbp N3 PAGE1
J3 CVpp L6 D29 N4 DVbp
J4 A3 L7 Vss NS HOLD
J10 D7 L8 D25 N6 D30
Ji1 D8 L9 CVop N7 DVpbp
J12 D9 L10 D17 N8 D26
J13 CVob L11 D14 N9 D23
K1 A2 L12 D15 N10 Vss
K2 Al L13 DVpbp N11 D19
K3 PAGE3 M1 DVbp N12 DVbp
K4 IACK M2 PAGEO N13 Vss

1/ DVpp is the power supply for the 1/O pins while CVpp is the power supply for the core CPU.
Vss is the ground for both the 1/O pins and the core CPU.

2/ PLLVpp and PLLVss are isolated PLL supply pins that should be externally connected to
CVpp and Vss, respectively.

FIGURE 3. Terminal connections — Continued.
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OUTPUT
UNDER
TEST

TESTER PIN V
ELECTRONICS  LUAD

TEST CIRCUIT

NOTES: loL = 4.0 mA (all outputs) for dc levels test.

loL and lon are adjusted during ac timing analysis to achieve an ac termination of 50W.
Vioap = DVpp/2.

Cr =40 pF, typical load-circuit capacitance.

XouT
Rd RouTt

T
— I CRYSTAL

\%

0
(> TO INTERNAL
CLOCK GENERATOR

ON-CHIP OSCILLATOR CIRCUIT

Frequency (MHz) Rd (W) C1 (pF) C2 (pF) CL(pF) ¥ | RL(W) 1/
2 4700 18 18 12 200
5 2200 18 18 12 60
10 470 15 15 12 30
15 0 15 12 12 25
20 0 9 9 10 25

1/ CL and RL are typical internal series load capacitance and resistance of the crystal.

TYPICAL CRYSTAL CIRCUIT LOADING

FIGURE 4. Test circuit and timing waveforms.
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"tc[EXTCLK] tr[EXTCLK]-—‘ I———I—tw[EXTCLKH]

EXTCLK W

e (EXTCLK) || |ty (EXTCLKL)

t
. ] L £ (H)
d (EXTCLK-H) - Ltd(EXTCLK-m"
H1 m
’I Ltr(H]

DIVIDE-BY-TWO MODE

H3

t

r—— “c (EXTCLK)

Y (EXTCLK) |<—tf‘[EXTCLK]
| Ly (EXTCLKH) ‘

EXTCLK

| =ty (EXTCLKL)
Ly (EXTCLK-H) == I—— L4 (EXTCLK-H)

DIVIDE-BY-ONE MODE

NOTE: EXTCLK is held low.

FIGURE 4. Test circuit and timing waveforms - Continued.
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o SN TN

N
l“tdllHlL—SH]
/

CdH1L-5L) ™ ’*
PAGEx,STRB %

——

R/W

t Ay t _
d (H1L-A) ﬂ v (A D]|<-

]

Ltd (H1H-RWL) W

X

Al23:01 >i<

tou-HILIR
t4(a-rDY) — =

DI31:0]
LSu (RDY-H1H) —

RDY X

- =

=t (H1L-DIR

e
T "‘th[HlH—RDYl

TIMING FOR MEMORY (STRB=0 AND PAGEx=0) READ

NOTE: STRB remains low during back-to-back read operation.

FIGURE 4. Test circuit and timing waveforms - Continued.

DEFENSE SUPPLY CENTER, COLUMBUS
COLUMBUS, OHIO

SIZE

CODE IDENT NO.

16236

DWG NO.
V62/03610

REV

PAGE 31




v NN N\

I S A WA SN N S VA N

PAGEx,STRB X #

td[HlH—RNL]N“” -

td (H1L-sL) " *j "‘td(HlL—SH] }

,“td[HlH—RNHlN

R/W X #
Y (H1L-A) = " - "‘td[HlL—A]N
AL[23:01 X X X

Ly (H1L-D) W1

D[31:01

LU (RDY-H1H)

th (H1H-DI W

"‘th[HlH—RDY)

Y X A

\_/

TIMING FOR MEMORY (STRB=0 AND PAGEx=0)WRITE

FIGURE 4. Test circuit and timing waveforms - Continued.
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FETCH
‘LDFI or LDII‘ DECODE READ ‘ EXECUTE ‘

s N\ S S
NN ANV
PAGEx ,STRB \—/—

R/W

Al23:01 >< ><

D[31:01 \

o N/
’*td[HsH—XFou
\‘\

XFO

tsu(xF1—H1L1~—‘ ‘*'*th[HlL—XFl]

xm—\ /

TIMING FOR XFO AND XF1 WHEN EXECUTING LDFI OR LDII

FIGURE 4. Test circuit and timing waveforms - Continued.
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‘FETCH STFI

. STH’ DECODE ‘ READ

‘ EXECUTE ‘ ‘

s/ N N S S\
ANV

N/ S

PAGEx,STRB

R/W

A[23:01

n__/

™

™

D[31:01

N

T

RDY

\/

4 (H3H-XFOH) -—1 |-

XFQ

/;/

TIMING FOR XFO WHEN EXECUTING AN STFI OR STII

FIGURE 4. Test circuit and timing waveforms - Continued.
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FETCH
‘ SIGI ‘ DECODE READ EXECUTE ‘

2 an NI e Vs

SNV SV WV VAN

t
su (XF1-HIL) .

‘_‘ tyg [H3H—XFOL]—L'>1 'T d (H3H-XFOH)

XFO \_\ /7

—}—I ’<~th(H1L-XF1]

XF1 \ /

TIMING FOR XFO AND XF1 WHEN EXECUTING SIGI

INSTRUCTION

e N e I N
NN 2N 2NV WV

‘FETCH LOAD‘ DECODE ‘ READ ‘ EXECUTE

QUTXFx XXX XXX KRR XXX XXX XXX XXX XXX XXX XXX KKK 7
SEE NOTE XXX L+ o O

ty (H3H-XF) = "
XF x ><

TIMING FOR LOADING XF REGISTER WHEN CONFIGURED AS AN OUTPUT PIN

NOTE: OUTXFx represents either bit 2 or 6 of the IOF register.

FIGURE 4. Test circuit and timing waveforms - Continued.
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BUFFERS GO
EXECUTE FROM OUTPUT
LOAD OF IOF T0 OUTPUT

SYNCHRONIZER | VALUE ON PIN
DELAY SEEN IN IOF

o SN NN\ A\
H _\\___//_—_\\___//_—_\\___//_—_\\___//_—_\F——_//_—_\\_
_ F=—th (H1L-XF)

1/0xFx BIT Esu (XF-H1L) —

SEE NOTE

tdis (H3H-XF) —=

DATA
SAMPLED
INXFx BIT XXRXXXXXRXXXXRRXXXKRX XXX XXX XXX XXX KKK
SEE NOTE XIS
DATA
SEEN

TIMING FOR CHANGING XFx FROM OUTPUT TO INPUT MODE

NOTE: 1/OxFx represents either bit 1 or bit 5 of the I0F register, and INXFx represents either bit 3 or bit 7 of ther IOF
register.

EXECUTION OF
LOAD OF IOF

s TN\
VA Uan Wa

1/0xFx BIT
SEE NOTE
Y (H3H-XF )= ’*
XF x {
N

TIMING FOR CHANGING XFx FROM INPUT TO OUTPUT MODE

NOTE: 1/OxFx represents either bit 1 or bit 5 of the IOF register.

FIGURE 4. Test circuit and timing waveforms - Continued.
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RESET

SEE NOTES

1 AND 3

tg [EXTCLKIH—HlH] —=

H1

t 4 (EXTCLKH-H3L) -

H3

D[31:01

|
Y d (EXTCLKH-H3H) ——I I‘-

tdis (H3H-AZ)
|
{C

I I
——’ l“tsu (RESET-EXTCLKL)

o K

’—‘ Y d (EXTCLKH-H1L)

7

g

\K
-

|TEN H1 CLOCK

IR
\I—— dis (H1H-DZ)

7
——I '_-tsu (RESETH-H1L)

L VA N VI S GV VA VA
_/’

CYCLES

/

—

L
5 &

PAGE s - r e AOOOOOORXCRYXY
AL23:01 ) 4 NS
t 4 (H3H-CONTROLH) —-I '—-—
STRB 7( " 0o el et e
- =t 4 (HIH-RWH)
— LC
R/W 7'( T R B
——I - t 4 (H1H-IACKH)
4
IACK #
” t 4is (RESETL-ASYNCH)
ASYNCHRONOUS
RESET SIGNALS %
SEE NOTE 2 —
RESET TIMING
NOTES:

1. Clock circuit is configured in ‘C31-compatible divide-by-2 mode. If configured for x1 mode, EXTCLK directly drives H3.
2. Asynchronous reset signals include XF0/1, CLKX0, DX0, FSX0, CLKRO, DRO, FSRO0, and TCLKO/1.

3. RESET is a synchronous input that can be asserted at any point during a clock cycle. If the specified timings are met, the

exact sequence shown occurs; otherwise, an additional delay of one clock cycle is possible.
4. In microprocessor mode, the reset vector is fetched twice, with seven software wait states each time. In microcomputer
mode, the reset vector is fetched twice, with no software wait states.

5. The address and PAGE3 - PAGEO outputs are placed in a high-impedance state during reset requiring a nominal 10-22 kW

pullup. If not, undesirable spurious reads can occur when these outputs are not driven.

FIGURE 4. Test circuit and timing waveforms - Continued.
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RESET OR

TION

FETCH FIRST
INTERRUPT INSTRUCTION
VECTOR OF SERVICE
READ ROUTINE
s/ NN\ S
H1 \_/_\_/_\\_/_\
tsu (INT-HLL)
. SEE NOTE 2 ‘ h(H1L—INT]
su (INT-H1L)
SEE NOTE 1*’ " SSUE[EINNTUTHElL‘l]
INT3 INTD PIN }'[
(EDGEMODE=0)
w[INT)
- SEE NOTE 3
INT3-INTO PIN ‘\\
(EDGEMODE=1)
INT3-INTO
FLAG
ADDR -
VECTOR FIRST INSTRUC
ADDRESS ADDRESS
DATA () <::>—

INT3-INTO RESPONSE TIMING

NOTES:
1. Falling edge of H1 just detects INTx falling edge.

2.
3.  Nominal width.
4

Falling edge of H1 detects second INTx low, however flag clear takes precedence.

Falling edge of H1 misses previous INTx low as INTx rises.

FIGURE 4. Test circuit and timing waveforms - Continued.
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FETCH IACK
INSTRUCTION

td(HlH—IACKL]‘J

DECODE IACK
INSTRUCTION

IACK DATA
READ

"td(HlH—IACKH]

= /
ADDR >< ><
DATA <::>

INTERRUPT ACKNOWLEDGE (IACK) TIMING

FIGURE 4. Test circuit and timing waveforms - Continued.
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td[HlH—SCK]"I
ITRYVAVAV A

L4 (H1H-SCK) —

te sk

AVAVAVAVAN

tyisck)

—r

CLKX/R m
[
td(CLKX—DX]"’I = -]
t t te(sck
d (CLKX-DX) V —™ h (CLKRL-DR) ko
| ) dis (CLKX-
DX (  BIT n-1 XBIT n-2 .BIT 0)
)
->‘ I‘- U (DR-CLKRL)
DR XX KRR R
BIT n-1 BIT n-2
r¢
FSR | #

|

tSu (FSR-CLKRL) .

td(CLKX-FSX) = |
K]
——

FSXINT)

|<- L4 (CLKX-FSX)

r{é
7

th (SCKL-FS)

FSX(EXT) A

T L VVLIN0999999 00000 0NUNN0099999 00000

i at ta et

[——

YU (FSX-CLKX)

NOTES:
1.
2.

th (SCKL-F$)
FIXED DATA-RATE MODE TIMING

Timing diagrams show operations with CLKXP = CLKRP = FSXP = FSRP = 0.
Timing diagrams depend on the length of the serial-port word, where n = 8, 16, 24, or 32 bits, respectively.

FIGURE 4. Test circuit and timing waveforms - Continued.

th(sck)

DXZ)

DEFENSE SUPPLY CENTER, COLUMBUS

COLUMBUS, OHIO

SIZE CODE IDENT NO.

16236

DWG NO.
V62/03610

REV

PAGE 40




COoR A X A N N A

t g (CLKX-FSX) ™ ’*

FSX (INT) _7(

(L
M

tsu(FSX—CLKXJ"‘ **’ ~—ty4 (Fsx-Dx)v
{C
FSX(EXTY _ A//N///# ”
Yy (cLkx-DX) v - YacLkx-px)  tdis(CLKXx-DXZ)—
I{4
DX ——— X BIT n-1 X BIT n-2 X BIT n-3  BIT O
)

th (SCKL-FS)

XX KRR X XK X KR XX XXX X XXX XX XXX XX XXX XX XXX XX XXX XX RY
A e e e e e et

RRRRRRXRRXIRXD
LRI

*‘ =t sy (FSR-CLKRL)
— 2\ 0000000000 _ 2 0000KXX
BIT n—2 XXuitilat  BIT N3 X0t

Yh (CLKRL-DR)

TRRRXRRXXRRXRRRY
AN

XXXXXXXKXKRKIXRK) T ALXXXXXRXRXRD)
K B I T 1~ LR

DR

Y Su (DR-CLKRL)
VARIABLE DATA-RATE MODE TIMING

NOTES:
1. Timing diagrams show operations with CLKXP = CLKRP = FSXP = FSRP = 0.
2. Timing diagrams depend on the length of the serial-port word, where n = 8, 16, 24, or 32 bits, respectively.
3. The timings that are not specified expressly for the variable data-rate mode are the same as those that are specified for the

fixed data-rate mode.

FIGURE 4. Test circuit and timing waveforms - Continued.
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_ /N S S S

TN TN Yy

2 SV SRV

t su (HOLD-H1L) |- . Lt |
tw[HOLD] | su (HOLD-H1L)
HOLD X ¥
-ty (H1L-HOLDA) tyv (H1L-HOLDA)
~=——t 4 (HOLDA)
HOLDA X #
td (H1L-SHIH = |—- =-tdis(H1L-5) ™ |=~ten(HiL-5)
STRB, PAGE x # \
Ldis (HIL-RW) -+ f=ten(HiL-RW)
R/W £
tdis (H1L-A) - |=teon(HiL-A)
AL23:01
-—\ J‘tdLs{HlH—D]
DI31:0] WRITE DATA )

TIMING FOR HOLD/HOLDA (AFTER WRITE)

NOTE: HOLDA goes low in response to HOLD going low and continues to remain low until one H1 cycle after HOLD goes back

high.

FIGURE 4. Test circuit and timing waveforms - Continued.
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/N S S S S

H1 /X
|-

t su (HOLD-H1L)

,i Ltsu[HDLD|—H1L]

ty (HOLD)
HOLD #
-+ =ty (H1L-HOLDA
~=—— %y (HOLDA)
HOLDA X

L4 (H1L-SHI H = |—- -

—

STRB, PAGEx 4

=-tqisHIL-8) ™ [=ten(HiL-S)

—

R/W

AL23:01 X X

fe-tqis(H1L-A) = |=ten(HiL-m)

D[31:0] ——<READ DATA)

TIMING FOR HOLD/HOLDA (AFTER READ)

i ’—» tyv (H1L-HOLDA)

-tdis(HIL-RW) ™ |=ten(HIL-RW)

NOTE: HOLDA goes low in response to HOLD going low and continues to remain low until one H1 cycle after HOLD goes back

high.

FIGURE 4. Test circuit and timing waveforms - Continued.
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VALUE ON

EXECUTION PIN SEEN IN
OF STORE OF BUFFERS GO SYNCHRONIZER DELAY PERPHERAL -
PERIPHERAL - FROM CONTROL

CONTROL OUTPUT TO REGISTER

REGISTER INPUT

i AN A L S A

LA ./ . ./ ./ ./ U

‘ ~L Y (H1L-GPIO)
tsu(GPIO-H1L) —'—I

1/0
CONTROL BIT _—I

tdis (HIH) ‘

XXX XYY XXX XYY XXX XYYYY
XXX XXX XXX XX XXX XXXXXX mQQQOOOOQQQOOQQOQOQOOQO

PERIPHERAL PIN

XXXXXXXKKY

DUTPUT  R00000000XXXXXXXXX XXX

.v
AN, o 1 ARG A 4K

SEE NOTE
DATA
SAMPLED
......
DATA BT R EKKKKKKKKKK) DATA SEEN

CHANGE OF PERIPHERAL PIN FROM GENERAL-PURPOSE OUTPUT TO INPUT MODE TIMING

NOTE: Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO, and TCLKO/1.

EXECUTION
OF STORE OF
PERIPHERAL-

CONTROL
REGISTER

s SN\

N AN S S
1/0
CONTROL
BIT
td (H1H-6PIO) — td (H1H-GPI0)

PERIPHERAL PIN X

SEE NOTE

CHANGE OF PERIPHERAL PIN FROM GENERAL-PURPOSE INPUT TO OUTPUT MODE TIMING

NOTE: Peripheral pins include CLKX0, CLKRO, DX0, DRO, FSX0, FSRO, and TCLKO/1.

FIGURE 4. Test circuit and timing waveforms - Continued.
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o SN\
N N NN

b hHIL-TCLK)
b suTeLk-HIL) *‘

u (TCLK-H1L)

tS
b h(H1L-TCLK)

TCLK
AS INPUT

*’J tw
t

c (TCLK)

(TCLK) i‘

TIMER PIN TIMING,INPUT

=\ N\
S A S VA

ty lHlH—TCLK]"l " *‘

"tlelH—TCLKl

TCLK
AS OUTPUT

TIMER PIN TIMING,OUTPUT

FIGURE 4. Test circuit and timing waveforms - Continued.
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SHZ %

*‘ tais (SHD)
ALL 1/0 PINS

TIMING FOR SHZ

NOTE: Enabling SHZ destroys the device register and memory contents. Assert SHZ = 1 and reset the device to restore it to a
known condition.

TCK

tr tTCKJ-—I L tf‘[TCK]‘J |<- |<——— tsu (TMS-TCKH)

TMS/TDI >¢ }(

ty [TCKL—TDOV]‘J‘—" l———l—th (TCKH-TMS)
D0 >{

TEST ACCESS PORT TIMINGS

FIGURE 4. Test circuit and timing waveforms - Continued.
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Instruction name Instruction code
EXTEST 00000000
BYPASS 11111111
SAMPLE 00000010
HIGHZ 00000110
PRIVATEL1 1/ 00000011
PRIVATE2 1/ 00100000
PRIVATE3 1/ 00100001
PRIVATE4 1/ 00100010
PRIVATES 1/ 00100011
PRIVATE6 1/ 00100100
PRIVATE7 1/ 00100101
PRIVATE8 1/ 00100110
PRIVATE9 1/ 00100111
PRIVATE10 1/ 00101000
PRIVATE11 1/ 00101001

1/ Use of private opcodes could cause the device
to operate in an unexpected manner.

FIGURE 5. Boundary scan instruction code.

Boundary is only one dummy cell

Boundary is only one dummy cell
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4.0 QUALITY ASSURANCE PROVISIONS

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,

classification, packaging, and labeling of moisture sensitive devices, as applicable.

5.0 PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard

commercial practices for electrostatic discharge sensitive devices.

6.0 NOTES

6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Terminal functions. The terminal functions used herein are defined in the following table II.

TABLE Il. Terminal functions.

Terminal Type Description Conditions when
name 1/ signal is Z type 2/
Primary-bus interface
D31 -DO0 1/0/Z 32-bit data port. S H R
Data port bus keepers. S
A23 - A0 O/z 24-bit address port. S
RIW Olz Read/Write. R/W is high when a read is performed and low when a S
write is performed over ther parallel interface.
STRB O/z Strobe. For all external-accesses. S H
PAGEQ - (o)y4 Page strobes. Four decoded page strobes for external access. S H R
PAGE3
RDY ' Ready. RDY indicates that the external device is prepared for a
transaction completion.
HOLD ' Hold. When HOLD is a logic low, any ongoing transaction is
completed. A23 - AO, D31 - D0, STRB, and R/IW are placed in the
high-impedance state and all transactions over the primary-bus
interface are held until HOLD becomes a logic high or until the
NOHOLD bit of the primary-bus-control register is set.
See footnotes at end table.
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TABLE Il. Terminal functions - Continued.

Terminal Type Description Conditions when
name 1/ signal is Z type 2/
Primary-bus interface — Continued
HOLDA o/z Hold acknowledge. HOLDA is generated in response to a logic-low on S
HOLD. HOLDA indicates that A23 — AO, D31 — DO, STRB , and R/ W
are in the high-impedance state and that all transactions over the bus
are held. HOLDA is high in response to a logic-high of HOLD or the
NOHOLD bit of the primary-bus-control register is set.
Control signals
RESET ' Reset. When RESET is a logic low, the device is in the reset
condition. When RESET becomes a logic high, execution begins from
the location specified by the reset vector.
EDGEMODE I Edge mode. Enables interrupt edge mode detection.
INT3 - INTO | External interrupts.
IACK o/z Internal acknowledge. IACK is generated by the IACK instruction. S
IACK can be used to indicate when a section of code is being
executed.
MCBL/MP | Microcomputer bootloader/microprocessor mode-select.
SHZ ' Shutdown high impedance. When active, SHZ places all pins in the
high-impedance state. SHZ can be used for board-level testing or to
ensure that no dual-drive conditions occur. Caution: A low on SHZ
corrupts the device memory and register contents. Reset the device
with SHZ high to restore it to a known operating condition.
XF1, XFO 1/0/Z External flags. XF1 and XFO are used as general-purpose I/Os or to S R
support interlocked processor instruction.
Serial port 0 signals
CLKRO 1/0/Z Serial port 0 receive clock. CLKRO is the serial shift clock for the serial S R
port O receiver.
CLKXO0 1/0/Z Serial port 0 transmit clock. CLKXO is the serial shift clock for the serial S R
port O transmitter.
DRO 1/0/Z Data-receive. Serial port O receives serial data on DRO.
DXO0 110/ Data-transmit output. Serial port O transmits serial data on DXO.
FSRO 1/0/Z Frame-synchronization pulse for receive. The FSRO pulse initiates the S
data-receive process using DRO.
FSXO0 1/0/Z Frame-synchronization pulse for transmit. The FSXO pulse initiates the S R
data-transmit process using DXO.

See footnotes at end table.
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TABLE Il. Terminal functions - Continued.

Terminal Type Description Conditions when
name 1/ signal is Z type 2/
Timer signals
TCLKO 1/0/Z Timer clock 0. As an input, TCLKO is used by timer 0 to count external S R
pulses. As an output, TCLKO outputs pulses generated by timer 0.
TCLK1 1/0/Z Timer clock 1. As an input, TCLK1 is used by timer 1 to count external S R
pulses. As an output, TCLK1 outputs pulses generated by timer 1.
Supply and oscillator signals
H1 O/z External H1 clock.
H3 O/z External H3 clock.
CVbb | +Vpp. Dedicated 1.8-V power supply for the core CPU. All must be
connected to a common supply plane. 3/
DVbp | +Vpp. Dedicated 3.3-V power supply for the I/O pins. All must be
connected to a common supply plane. 3/
Vss I Ground. All grounds must be connected to a common ground plane.
PLLVpp | Internally isolated PLL supply. Connect to CVpp (1.8 V).
PLLVss I Internally isolated PLL ground. Connect to Vss.
EXTCLK | External clock. Logic level compatible clock input. If the XIN/XOUT
oscillator is used, tie this pin to ground.
XOuUT (@) Clock out. Output from the internal-crystal oscillator. If a crystal is not
used, XOUT should be left unconnected.
XIN | Clock in. Internal-oscillator input from a crystal. If EXTCLK is used, tie
this pin to ground.
CLKMDO, | Clock mode select pins.
CLKMD1
RSVO0, RSV1 | Reserved. Use individual pullups to DVpp.
JTAG emulation
EMU1, EMUO 1/0 Emulation pins 0 and 1. Use individual pullups to DVpp.
TDI | Test data input.
TDO (@) Test data output.
TCK | Test clock.
TMS I Test mode select.
TRST | Test reset.
1/ I =input, O = output, Z = high-impedance state.

2/ S = SHZ active, H= HOLD active, R = RESET active.
3/ Recommended decoupling. Four 0.1 n for CVpp and eight 0.1 n¥ for DVpp.
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6.4 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item.

Vendor item drawing Device Vendor part number Top side marking
administrative control | manufacturer
number 1/ CAGE code
V62/03610-01XE 01295 SM320VC33PGEA120EP SM320VC33PGEA120EP
V62/03610-02YE 01295 SM320VC33GNMM150EP | SM320VC33GNMM150EP

1/ The vendor item drawing establishes an administrative control number for identifying the item on
the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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