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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance Digital Media System on Chip (DMSoC)
microcircuit, with an operating temperature range of -55°C to +125°C.

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:

V62/09643 - 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). 1/

Device type Generic Clock Rate Circuit function
01 SM32DM355-EP 216 MHz Digital Media System on Chip (DMSoC)

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

Outline letter Number of pins Package style
X 337 Plastic ball grid array

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator Material
A Hot solder dip
B Tin-lead plate
C Gold plate
D Palladium
E Gold flash palladium
Z Other

1/ Users are cautioned to review the manufacturers data manual for additional user information relating to this device.

DEFENSE SUPPLY CENTER, COLUMBUS
COLUMBUS, OHIO

SIZE CODE IDENT NO.
A 16236

DWG NO.
V62/09643

REV

PAGE 2




1.3 Absolute maximum ratings. 2/ 3/

Supply voltage ranges:

1.4 Recommended operating conditions. 5/

All 1.3V SUPPIIES ettt -0.5Vto 1.7V

All digital 1.8 V SUPPIIES ....eeeiiiiiiiiiiiie e s -0.5Vto28V

All analog 1.8 V SUPPIIES .....eeiiiiiiiiiiiiei et -0.5Vt01.89V

All 3.3V SUPPHES e s -0.5Vto4.4V
Input voltage ranges, (V)):

AlLT.B YV HOS ettt e -05Vto23V

AL BBV HOS et -0.5Vto3.8V

VBUS .ttt bttt b e e a et e e a bt enaa e sareenanas 0.0Vto55V
Clamp current for input or OUtPUL, (Iciamp) «+eeeveeeerrmmreeeriiie e -20 mAto +20 mA 4/
Operating case temperature ranges, (Tc):

DEVICE tYPE: DT oo -55°C to +125°C
Storage temperature range, (TSTG) -««eeeerrrrerrmrrieriieee ettt e e s e e -65°C to +150°C

Supply voltage:
Supply voltage, Core (CVDD) -.eeeeerrereeiieieeeiiieeeesiieeeeeeee e e et e e e sneeeeeseeeeeeneeeeesneeeean 1.235V t0 1.365V
Supply VOIAGE, PLLT (VDDA PLL1) +evveerrrrerireeniiieniieeniit sttt ettt snee e 1.235V t0 1.365V
Supply voltage, PLL2 (VDDA _PLL2) -+rrrerrrreeirriieeaiiiiie ettt 1.235V t01.365V
Supply voltage, USB digital (VDDD13 USB) :+veervreerrreerrrermeariiesirienieesireeseeesineeseeeses 1235V 10 1.365V
Supply voltage, USB analog (VDDA13_USB) :-«eeeverervrrermieriieniiesiiee et 1.235V to 1.365 V
Supply voltage, USB analog (VDDA33 USB) :+«eeeverervreermieriieiiiesiiie e 3.135V to 3.465V
Supply voltage, USB common PLL (VDDA33_USB_PLL) «+tevreerrrrerireemiererireenerenieeeneeanes 3.135V t0 3.465V
Supply voltage, DDR2/MDDR (VDD _DDR) -:+reeeverervreesrrerreemirenireeneeesteeesseessieesseesne 1.71Vto 189V
Supply voltage, DDR DLL ANalog (VDDA33 DDRDLL) «-vveevreersererireemererireeneresneenneenes 3.135V to 3.465 V
Supply voltage, Digital VIde0o iN (VDD _VIN) «-veerurrerireeniieriiieniie et 3.135V to 3.465 V
Supply voltage, Digital video out (VDD vVOUT) «reeeerrrrrermiriiiiiieee e 3.135V to 3.465 V
Supply voltage, DAC analog (VDDA18 DAC) «-reeeeerrrrrermrreesiirreeeiniieeessieeessrreessnnneeeens 1.71V1to 1.89V
Supply VOIage, 1/OS (VDD) «oiiveeeeeeiiiie ettt et a e eareee s 3.135V t0 3.465V
Supply ground:
Supply ground, Core, USB digital (Vss) ..ceereeeriieiieeiiienie e esie e siee e see e oV
Supply Ground, PLLA (VSSA_PLL1) «tervreerrrrermeeniierireenetesireeseeesireesiesesineesieeeseneesnnee e oV
SupPly Ground, PLL2 (VSSA_PLL2) «tervreerrrrerimeemiearireaneiesiteesieeesireesieeesineesneeesineesneee e ov
SUPPly Ground, USB (WSS USB) -+reerrreerrrrerimeemurerireanreesineasseeesiseaseeesiseesseeesineeseeenes ov
Supply ground, DLL (VSSA DLL) «eeevrererrrreeiiriieeaiiiite et e et e e ov
Supply ground, DAC analog (VSSA_DAC) ««eeervreeeearrrrrermirieerinieeeaniieeeesireeenneeeesnneee s ov
MXI1 OSC GroOUNA, (VSS_MX1) «reeereurrrrermreeesirieeeatieeessire e s ee s et e e sesreee s sneeeeannneeenaee ov
MXI2 0SC Ground, (VSS_MX2) -+eeecveerrererueeriiiieiiesiie ettt s ov 6/
SUPPIY GroUNd, (VSS) cooerieeiiiiie ettt ettt e et re e e eare e e e ennaaaesnnaeeeas ov 6

2/ 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.

4/ Clamp current flows from an input or putput pad to a supply rail through a clamp circuit or an intrinsic diode. Positive current

results from an applied input or output voltage that is more than 0.5 V higher (more positive) than the supply voltage,
Voo/Vooa_pLL12/Vop_usse/Voo_por for dual supply macros. Negative results from an applied voltage that is more than 0.5 V less

(more negative) than the Vss voltage.

5/ 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.
6/ Oscillator ground must be kept separate from other grounds and connected directly to the crystal load capacitor ground (see

manufacturer data for more details).
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1.4 Recommended operating conditions - Continued.

Minimum high level input voltage, (ViH) . oo 20V 7/
Maximum low level input VOIRage, (VIL) -.vvveirreieiiiiie e 08v 7/
DAC: 8/
DAC reference voltage, (VREF) «oeeeoioerrriieeeeeiiiiiieee e e sttt e e e e e e 450 TYP mV
DAC full scale current adjust resistor, (RBIAS) -« vvtereerrererieeriii e 2550 TYP Q
OULPUL FESISTOr, (RLOAD) +evvevevereereerereeseereeteseeteeseseeteesesseseeseseseereeseseeseseseeseesenes 499 TYP Q
Bypass CapaCItor, (CBG) -«wee-rererrrerirriirieeritiiesiie ettt ettt stee e 0.1 TYP pF
Video buffer 8/
Output resistor (ROUT), between TVOUT and VFB pins (RouT) «...cvveeeeiiverenne 1070 TYP Q
Feed back resistor, between VFB and IOUT pins, (RFB) «.vvevoereeirrieeriinerennne 1000 TYP Q
DAC full scale current adjust resistor, (RBIAS) -« eeerrreerrmiireiiiiee e 2550 TYP Q
Bypass CapaCitor, (CBG) ..veecvveeiireeiieeirieeieeetee et e et ettt et e eve e eraeeean s 0.1 uF
USB:
USB external charge pump input (USB_VBUS) .......coooiiiiiiiieiiieieeeeee e 485Vt0525V
USB reference resistor, (R1) ..oooeeee oo e 99kQto10.1kQ 9/
Operating case temperature (T¢): 10/
DeVICe tYPE 07 it -55°C to +125°C
Thermal resistance characteristics for case outline X
°C/W 11/
Junction to case RO,c 7.2
Junction to board R6.s 11.4
Junction to free air R6sa 27.0
Junction to package top PsiJT 0.1
Junction to board PsiJB 11.3
2. APPLICABLE DOCUMENTS
JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices
EIA/JESD51-2 - Integrated Circuits Thermal Test Method Environment Conditions — Natural Convection (Still air).
EIA/JESD51-3 - Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages.
EIA/JESD51-7 - High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages

(Applications for copies should be addressed to the Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington, VA

22201-3834 or online at http://www.jedec.org)

7/ These I/O specifications apply to regular 3.3 V 1/Os and do not apply to DDR2/mDDR, USB I/Os are 1.8 V I/Os and adhere to

USB2.0 spec.

8/ See manufacturer data for more information. Also, resistors should be E-96 spec line (3 digits with 1% accuracy).

9/ Connect USB_R1 to VSS_USB_REF via 10 KQ, 1% resistor placed as close to the device as possible.

T_O/ To avoid frequency performance device degradation, limit the total device power on hours to less than 16500 hrs at T¢ = 125°C.
11/ The junction to case measurement was conducted in a JDEC defined 2S2P system and will change based on environment as
well as application. For more information, see three EIA/JEDEC standards: EIA/JJEDEC standards: 51-2, 51-3, 51-7.
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3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 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 Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3 Block diagram. The block diagram shall be as specified in figure 3.

3.5.4 Test load circuit for AC timing measurement. The test load circuit for AC timing measurements shall be as specified in figure
4.

3.5.5 Timing waveforms. The timing waveforms shall be as shown in figures 4-48.
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TABLE I. Electrical performance characteristics. 1/

Test Symbol Test condition Limits Unit
2/ Min Max
Device type: All
Voltage output | High level output voltage 3/ Von DVpp = MIN, lon = MAX 24 \Y
Low level output voltage 3/ VoL DVpp = MIN, lo. = MAX 0.6
Input current for I/O without internal I V| = Vss to Vpp -1 1 A
pull-up/pull-down
Input current for 1/0O with internal li(pullup) V| = Vss to Vpp 40 190
Current pull-up 4/ &/
Input/Output Input current for I/O with internal lipulidown) V| = Vss to Vpp -190 -40
pull-down 4/ 5/
High level output current lon -100
Low level output current loL 4000
I/O off state output current loz Vo = Vb or Vss, Internal pull disabled +10 TYP
Capacitance Input capacitance Ci 4 pF
Output capacitance Co 4
Resolution Resolution 10 TYP Bits
Integral non-linearity, best fit INL RLoap =499 Q, 1TYP LSB
DAC Differential non-linearity DNL Video buffer disabled 0.5 TYP
Output compliance range Compliance | Rioap =499 Q, IFS=14mA 0 0.700 \%
Output high voltage (top of 75% VoH(VIDBUF) 1.55 TYP \Y
Video buffer NTSC or PAL colorbar) 6/
Output low voltage (bottom of sync VoL(vIDBUF) 0.470 TYP
tip)
RESET
Timing requirements for Reset 7/ 8/ (See figure 5)
No Test Symbol Test condition Limits Unit
2/
Device type: Al Min Max
1 Active low width of the RESET pulse twRESET) 12C ns
2 Setup time, boot configuration pins valid before tsuoor) 12C
RESET rising edge
3 Hold time, boot configuration pins valid after thoor) 12C
RESET rising edge
OSCILLATORS AND CLOCKS
Switching characteristics for 24 MHz system
Start up time (from power up until oscillating at 4 ms
stable frequency)
Oscillation frequency 24 0or 36 TYP MHz
24 MHz 60 Q
ESR 36 MHz 30
Frequency stability +50 ppm
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ Min Max
Device type: All
OSCILLATORS AND CLOCKS - Continued
Switching characteristics for 27 MHz system
Start up time (from power up until oscillating at 4 ms
stable frequency)
Oscillation frequency 27 TYP MHz
ESR 50 Q
Frequency stability 50 ppm
CLOCK PLL ELECTRICAL DATAI/TIMING (Input and output clocks)
Timing requirements for MXI1/CLKIN1 9/ 10/
1 Cycle time, MXI1/CLKIN1 temxin) See figure 6 27.7 11/ 41.6 11/ ns
2 Pulse duration, MXI1/CLKIN1 high tw(MxI1H) 0.45C 0.55C
3 Pulse duration, MXI1/CLKIN1 low twuxiL) 0.45C 0.55C
4 Transition time, MXI1/CLKIN1 timxin) 0.05C
5 Period jitter, MX11/CLKIN1 tymxin) 0.02C
Timing requirements for MXI2/CLKIN2 9/ 12/
1 Cycle time, MXI2/CLKIN2 temxiz) See figure 7 37.037 13/ | 37.037 13/ ns
2 Pulse duration, MXI2/CLKIN2 high twMxi2H) 0.45C 0.55C
3 Pulse duration, MXI2/CLKIN2 low twomxizL) 0.45C 0.55C
4 Transition time, MXI2/CLKIN2 timxi2) 0.05C
5 Period jitter, MXI12/CLKIN2 tymxiz) 0.02C
Switching characteristics for CLKOUT1 9/ 14/
1 Cycle time CLKOUT1 tecLkouT) See figure 8 temxi1) ns
2 Pulse duration, CLKOUT1 high tw(CLKOUT1H) 0.45P 0.55P
3 Pulse duration, C:LKOUT1 low tw(cLkouT1L) 0.45P 0.55P
4 Transition time, CLKOUT1 ticLkouT1) 0.55P
5 Delay time, MXI1/CLKIN1 high to CLKOUT1 tamxi1H- 1 8
high CLKOUT1H)
6 Delay time, MXI1/CLKIN1 low to CLKOUT1 tamxitL- 1 8
low CLKOUTA1L)
Switching characteristics for CLKOUT2 9/ 15/
1 Cycle time CLKOUT2 tecLkouTz) See figure 9 teuxin)/3 ns
2 Pulse duration, CLKOUT2 high tw(CLKOUTZH) 0.45P 0.55P
3 Pulse duration, C:LKOUT2 low tw(cLKouT2L) 0.45P 0.55P
4 Transition time, CLKOUT2 tt(CLKOUTZ) 0.05P
5 Delay time, MXI1/CLKIN1 high to CLKOUT2 tamxi1H- 1 8
high CLKOUT2H)
6 Delay time, MXI1/CLKIN1 low to CLKOUT2 tamxiL- 1 8
low CLKOUT2L)
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
No Test Symbol Test condition Limits Unit
2/ Min Max
Device type: All
CLOCK PLL ELECTRICAL DATA/TIMING (Input and output clocks) - Continue
Switching characteristics for CLKOUT3 9/ 16/
1 Cycle time CLKOUT3 te(cLKOUT3) See figure 10 teuxiny/8 ns
2 Pulse duration, CLKOUT3 high tw(CLKOUTBH) 0.45P 0.55P
3 Pulse duration, C:LKOUT3 low tw(cLKouT3L) 0.45P 0.55P
4 Transition time, CLKOUT3 tt(CLKOUTS) 0.05P
5 Delay time, CLKIN/MXI high to CLKOUT3 high td(MXI2H—CLKOUT3H) 1 8
6 Delay time, CLKIN/MXI low to CLKOUT3 low td(MXIZL-CLKOUT3L) 1 8
GPIO PERIPHERAL INPUT/OUTPUT ELECTRICAL DATA/TIMING
Timing requirements for GPIO inputs
1 Pulse duration, GPIx high tw(cPIH) See figure 10 52 ns
2 Pulse duration, GPIx high tw(cPIL) 52
Switching characteristics for GPIO outputs
3 Pulse duration, GPOx high tw(GPOH) See figure 11 26 17/ ns
4 Pulse duration, GPOx low twiepPoL) 26 17/
GPIO PERIPHERAL EXTERNAL INTERRUPTS ELECTRICAL DATA/TIMING
Timing requirements for external interrupts/EDMA events 18/
1 Width of the external interrupt pulse low twaLow) See figure 12 52 ns
2 Width of the external interrupt pulse high tw(iHIGH) 52
AEMIF ELECTRICAL DATA/TIMING
Timing requirements for Asynchronous Memory Cycles for AEMIF module 19/ See figure 13 and 14
READS and WRITES
2 Pulse duration, EM_WAIT assertion and deassertion twEM WAIT) 2E ‘ | ns
READS
12 | Setup time, EM_D[15:0] valid before EM_OE high tsu(EMDV-EMOEH) 5 ns
13 | Hold time, EM_D[15:0] valid after EM_OE high th(EMOEH-EMDIV) 0
14 | Setup time EM_WAIT asserted before EM_OE high 20/ | tsuemoEL-EMWAIT) 4E TYP
READS (OneNAND Synchrnous Burst Read)
30 | Setup time, EM _D[15:0] valid before EM_CLK high tsuEMDV-EMCLKH) 4 ns
31 | Hold time, EM_D[15:0] valid after EM_CLK high th(EMCLKH-EMDIV) 4
WRITES
28 | Setup time, EM_WAIT asserted before valid before tsuEMWEL-EMWAIT) 4ETYP ns
EM_WE high

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
No Test Symbol Test condition Limits Unit
2 Min TYPICAL Max
Device type:
All
AEMIF ELECTRICAL DATA/TIMING - Continued
Switching characteristics for Asynchrnous Memory Cycles for AEMIF module 19/ 21/ 22/ See figure 13 and 14
READS and WRITES
1 Turn around time td(TURNAROUND) | | (TA)E | ns
READS
3 EMIF read cycle time (EW = 0) teEMRCYCLE) (RS+RST+RH)*'E ns
EMIF read cycle time (EW = 1) (RS+RST+RH+(EW
C*16))*E
4 Output setup time, EM_CE[1: 0] low to EM_OE low tsu(EMCEL-EMOEL) (RS)E
(SS=0)
Output setup time, EM_CE[1: 0] low to EM_OE low 0
(ss=1)
5 Output hold time, EM_OE high to EM_CE[1: 0] high th(EMOEH-EMCEH) (RH)'E
(Ss=0)
Output hold time, EM_OE high to EM_CE[1: 0] high 0
(ss=1)
6 Output setup time, EM_BA[1: 0] valid to EM_OE low | tsuEmBAv-EMOEL) (RS)E
7 Output hold time, EM_OE high to EM_BA[1: 0] invalid | tnhEmoeH-EmBAIY) (RH)'E
8 Output setup time, EM_A[13: 0] valid to EM_OE low th(EMOEH-EMBAIY) (RS)'E
9 Output hold time, EM_OE high to EM_A[13: 0] invalid | tsuemsav-EmoEL) (RH)"E
10 EM_OE active low width (EW = 0) thEemoEL) (RST)*E
EM_OE active low width (EW = 1) (RST+(EWC*16))*E
11 | Delay time from EM_WAIT deasserted to EM_OE tdEMWAITH- 4E
high EMOEH)
READS(OneNAND Synchronous Burst Read)
32 | Frequency, EM_CLK foEmweycLE) 1 66 | MHz
33 Cycle time, EM_CLK te(EM_cLK) 15 1000 | ns
34 Output setup time, EM_ADV valid before EM_CLK tsu(EM_ADWV- 5
high EM_CLKH)
35 Output hold time, EM_CLK high to EM_ADV invalid th(EM_CLKH- 6
EM_ADVIV)
36 Output setup time, EM_A[13:0/EM_BA[1] valid tsu@EM_AV- 5
before EM_CLK high EM_CLKH)
37 Output hold time, EM_CLK high to th(EM_CLKH- 6
EM_A[13:0/EM_BA[1] invalid EM_AIV)
38 Pulse duration, EM_CLK high tw(EM_CLKH) 23/
39 | Pulse duration, EM_CLK low twEm_cLkL) 23/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
No Test Symbol Test condition Limits Unit
2/ Min TYPICAL Max
Device type: All
AEMIF ELECTRICAL DATA/TIMING — Continued
Switching characteristics for Asynchrnous Memory Cycles for AEMIF module 19/ 21/ 22/ See figure 13 and 14
WRITES
15 | EMIF write cycle time (EW = 0) teEmweycLE) (WS+WST+WH)* ns
E
EMIF write cycle time (EW = 1) (WS+WST+WH+
(EWC*16))*E
16 | Output setup time, EM_CE[1: 0] low to EM_WE low tsuEMCEL-EMWEL) (WS)'E
(Ss=0)
Output setup time, EM_CE[1: 0] low to EM_WE low 0
(ss=1)
17 | Output hold time, EM_WE high to EM_CE[1: 0] high th(EMWER-EMCEH) (WH)*E
(Ss=0)
Output hold time, EM_WE high to EM_CE[1: 0] high 0
(SSs=1)
20 Output setup time, EM_BA[1: 0] valid to EM_WE low tsuEMBAV-EMWEL) (WS)*E
21 | Output hold time, EM_WE high to EM_BA[1: 0] invalid | themwen-EmBal) (WH)'E
22 | Output setup time, EM_A[13: 0] valid to EM_WE low thEMwEH-EMBAIY) (WS)'E
23 | Output hold time, EM_WE high to EM_A[13: 0] invalid | tsuemsav-EMwEL) (WH)*E
24 | EM_WE active low width (EW = 0) thEmwEL) (WST)'E
EM_WE active low width (EW = 1) (WST+§EWC*16)
*E
25 | Delay time from EM_WAIT deasserted to EM_WE taEMWAITH- 4E
high EMWEH)
26 | Output setup time, EM_D[15: 0] valid to EM_WE low tsu(EMDV-EMWEL) (WS)'E
27 Output hold time, EM_WE high to EM_D[15: 0] invalid th(EMWEH-EMDIV) (WH)*'E
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test condition Limits Unit
2/ Fast mode Standard
Device type: All mode
Min Max Min Max
MMC/SD ELECTRICAL DATA/TIMING
Timing requirements for MMC/SD module (See figure 19 and 21)
1 Setup time, SD_CMD valid before SD_CLK high tsu(CMDV-CLKH) 6 5 ns
2 Hold time, SD_CMD valid after SD_CLK high th(cLKH-CMDV) 2.5 5
24/
3 Setup time, SD_DATXx valid before SD_CLK high tsu(DATV-CLKH) 6 5
4 Hold time, SD_DATX valid after SD_CLK high th(CLKH—DATV) 25 5
Switching characteristics for MMC/SD module (See figure 18 - 21)
7 Operating frequency, SD_CLK fleLk) 0 50 0 25 ns
8 Identification mode frequency, SD_CLK flcLk D) 0 400 0 400
9 Pulse Width, SD_CLK low tw(CLKL) 7 10
10 Pulse width, SD_CLK high tw(cLKH) 7 10
11 Rise time, SD_CLK tr(CLK) 3 10
12 Fall time, SD_CLK tf(CLK) 3 10
13 Delay time, SD_CLK low to SD_CMD transition tacLkL-cMD) -7.5 4 -75 14
14 Delay time, SD_CLK low to SD_DATXx transition ta(cLKL-DAT) -7.5 4 -7.5 14
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ Min Max
Device type: All
VPFE LECTRICAL DATA/TIMING
Timing requiremenets for VPFE PCLK Master/Slave mode 25/ (See figure 22)
1 Cycle time, PCLK tepeLk) H3A not used 13.33 or P26/ 100 ns
H3A used 2P + 1 100

2 Pulse duration, PCLK high twpcLkH) 5.7
3 Pulse duration, PCLK low twpcLkL) 5.7
4 Transition time, UXCLK typcik) 3
Timing requirements for VPFE(CCD) Slave mode (See figure 23)
5 Setup time, CCD valid before PCLK edge tsuccpv-PcLK) 3 ns
6 Hold time, CCD valid after PCLK edge thipcLk-ccov) 2
7 Setup time, HD valid before PCLK edge tsuHDV-PCLK) 3
8 Hold time, HD valid after PCLK edge th(PCLK-HDV) 2
9 Setup time, VD valid before PCLK edge tsu(vDv-PCLK) 3
10 Hold time, VD valid after PCLK edge thPcLK-vDV) 2
11 Setup time, CAM_WEN_F|ELD valid tsu(CAM_WEN_FILELDV 3

before PCLK edge -PCLK)
12 Hold time, CAM_WEN_FIELD valid after thipeLk- 2

PCLK edge CAM WEN FIELDV)
Timing requirements for VPFE(CCD) Master mode 27/ (See figure 24)
15 Setup time, CCD valid before PCLK edge tsu(ccpv-PcLK) 3 ns
16 Hold time, CCD valid after PCLK edge thiPcLk-ccDv) 2
23 Setup time, CAM_WEN_FIELD valid tsu(cAM_WEN_FILELDV 3

before PCLK edge -PCLK)
24 Hold time, CAM_WEN_FIELD valid after thipcLk- 2

PCLK edge CAM WEN FIELDV)
Switching characteristics for VPFE(CCD) Master mode (See figure 25)
18 | Delay time, PCLK edge to HD invalid td(PCLKL-HDIV) 3 11 ns
20 Delay time, PCLK edge to VD invalid td(PCLKLVDIV) 3 11
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit

2/ Min Max

Device type: All
VPBE ELECTRICAL DATA/TIMING
Timing requirements for VPBE CLK inputs
1 Cycle time, PCLK 28/ tepeLk) See figure 26 13.33 160 ns
2 Pulse duration, PCLK high tw(PCLKH) 5.7
3 Pulse duration, PCLK low twpcLkL) 5.7
4 Transition time, PCLK tpciLk) 3
5 Cycle time, EXTCLK to(EXTCLK) 13.33 160
6 Pulse duration, EXTCLK high twExTCLKH) 5.7
7 Pulse duration, EXTCLK low twExTCLKL) 5.7
8 Transition time, EXTCLK tyexToLk) 3
Timing requirements for VPBE control input with respect to PCLK and EXTCLK 27/ 29/ 30/
9 Setup time, VCTL valid before VCLKIN edge tsuvetvverking | See figure 27 2 ns
10 Hold time, VCTL valid after VCLKIN edge th(VCLKIN-VCTLV) 1
Switching characteristics for VPBE control and data output with respect to PCLK and EXTCLK
11 Delay time, VCLKIN edge to VCTL valid td(veLKIN-VCTLY) See figure 28 13.3 ns
12 Delay time, VCLKIN edge to VCTL invalid td(VCLKIN-VCTLIV) 2
13 Delay time, VCLKIN edge to VDATA valid td(VCLKIN-VDATAY) 13.3
14 Delay time, VCLKIN edge to VDATA invalid td(VCLKIN-VDATAIV) 2
Switching characteristics for VPBE control and data output with respect to VCLK 27/ 32/
17 Cycle time, VCLK teveLk) See figure 29 13.33 160 ns
18 | Pulse duration, VCLK high tw(vCLKH) 5.7
19 | Pulse duration, PCLK low twveLky) 5.7
20 | Transition time, VCLK tyverk) 3
21 Delay time, VCLKIN high to VCLK high td(VCLKINH-VCLKH) 2 12
22 Delay time, VCLKIN low to VCLK low td(vCLKINL-VCLKL) 2 12
23 Delay time, VCLK edge to VCTL valid taveLk-verLyy 4
24 Delay time, VCLK edge to VCTL invalid taveLk-veTLivy 0
25 Delay time, VCLK edge to VDATA valid td(veLK-vDATAY) 4
26 Delay time, VCLK edge to VDATA invalid td(vCLK-VDATAIV) 0
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ Low speed Full speed High speed 33/
Device type: All 1.5 Mbps 12 Mbps 480 Mbps
Min Max Min Max Min Max
USB2.0 ELECTRICAL DATA/TIMING
Switching chrasteristics for USB2.0
1 Rise time, USB_DP and to) See figure 30 75 300 4 20 0.5 ns
USB_DM signals 34/
2 Fall time, USB_DP and to) 75 300 4 20 0.5 ns
USB_DM signals 34/
3 Rise/Fall time, matching 35/ trim 80 125 90 111.11 %
4 output signal cross over Vcrs 1.3 2 1.3 2 \%
voltage 34/
5 Source (Host) driver jitter, next | tjxsource)NT 2 2 ns
transaction
Function driver jitter, next tir(FUNC)NT 25 2
transaction
6 Source (Host) driver jitter, tir(source)PT 1 1
paired transaction 36/
Function driver jitter, next tirFUNC)PT 10 1
transaction
7 Pulse duration, EOP twEopT) 1250 1500 160 175
transmitter
8 Pulse duration, EOP receiver tw(EOPR) 670 82
9 Data rate t(DRATE) 1.5 12 480 Mb/s
10 | driver output resistance Zbrv 28 495 40.5 495 Q
No Test Symbol Test condition Limits Unit
2/ -
Device_type: All Min Max
UART ELECTRICAL DATA/TIMING
Timing requirements for UARTX receiver
4 Pulse duration, receive data bit (RXDn) tw(URXDB) See figure 31 0.99U 37/ 1.05U 37/ ns
5 Pulse duration, receive start bit tw(URXSB) 0.99U 37/ 1.05U 37/
Switching characteristic for UARTx transmit
1 UARTO0/1 maximun programmable baud rate fibaud) See figure 31 1.5 MHz
UART2 maximum programmable baud rate 5
2 Pulse duration, transmit data bit (TXDn) tw(uTXDB) u-2 37/ u+2 37/ ns
3 Pulse duration, transmit start bit tw(uTxSB) U-2 37/ u+2 37/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
Test Symbol Test condition Limits Unit
2/ Min Max
Device type: All
SPI ELECTRICAL DATA/TIMING
Timing requirements for SPI (All modes)
1 Cycle time, SPI_CLK tecLk) See figure 32 37.037 ns
2 Pulse duration, SPI_CLK high (All master Modes) tw(CLKH) 0.45*T 0.55*T
3 Pulse duration, SPI_CLK low (All master Modes) tw(cLKL) 0.45*T 0.55*T
Timing requirements for SPI master mode [Clock phase =0] 39/ See figure 33
4 Setup time, SPI_DI (input) valid before SPI_CLK tsuIv_cLkL) Clock polarity =0 .5P+3 ns
(output) falling edge
5 Setup time, SPI_DI (input) valid before SPI_CLK tsupiv_cikHy | Clock polarity = 1 .5P+3
(output) rising edge
6 Hold time, SPI_DI (input) valid after SPI_CLK thicLkL-DIV) Clock polarity = 0 .5P+3
(output) falling edge
7 Setup time, SPI_DI (input) valid after SPI_CLK th(cLkH-DIV) Clock polarity = 1 2.5P+3
(output) rising edge
Switching characteristics for SPI master mode [Clock phase = 0] See figure 33
8 Delay time, SPI_CLK (output) rising edge to tacckn_povy | Clock polarity = 0 -4 5 ns
SPI_DO (output) transition
9 Delay time, SPI_CLK (output) falling edge to tda(cLkL_Dov) Clock polarity = 1 -4 5
SPI_DO (output) transition
10 Delay time, SPI_EN[1:0] (output) falling edge to first tdENL_CLKHIL) 2P 40/ 40/
SPI_CLK (output) rising or falling edge
11 Delay time, SPI_CLK (output) rising or falling edge e | taccLkHL-ENH) P+.5C 41/
to SPI_EN[1:0] (output) rising edge 41/
Timing requirements for SPI master mode [Clock phase =1] 39/ See figure 34
13 Setup time, SPI_DI (input) valid before SPI_CLK tsuoiv_cLkL) Clock polarity =0 5P+3 ns
(output) riing edge
14 Setup time, SPI_DI (input) valid before SPI_CLK tsupiv_ctkHy | Clock polarity = 1 .5P+3
(output) falling edge
15 Hold time, SPI_DI (input) valid after SPI_CLK thicLkL-DIV) Clock polarity =0 .5P+3
(output) rising edge
16 Setup time, SPI_DI (input) valid after SPI_CLK thicLkH-DIV) Clock polarity = 1 .5P+3
(output) falling edge
Switching characteristics for SPI master mode [Clock phase = 1] See figure 34
17 Delay time, SPI_CLK (output) falling edge to taccLkn_povy | Clock polarity = 0 -4 5 ns
SPI_DO (output) transition
18 Delay time, SPI_CLK (output) rising edge to tacLkL_pov) Clock polarity = 1 -4 5
SPI_DO (output) transition
19 Delay time, SPI_ENI[1:0] (output) falling edge to first tdENL_CLKHIL) 2P 40/ 40/
SPI_CLK (output) rising or falling edge
20 Delay time, SPI_CLK (output) rising or falling edge td(CLKH/L-DOHz) P+.5C 41/
to SPI_DO (output) high impedance 41/
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/
Test Symbol Test condition Limits Unit
2/ Standard mode Fast mode
Device type: Al Min Max Min Max
12C ELECTRICAL DATA/TIMING
Timing requirements for 12C timings
1 Cycle time, SCL tescl) See figure 35 10 25 us
2 Setup time, SCL high before SDA low (for a | tsyscLH-spaL) 4.7 0.6
repeated START condition)
3 Hold time, SCL low after SDA low (for a th(scLL-SDAL) 4 0.6
START and a repeated START condition)
4 Pulse duration, SCL low tw(scLL) 4.7 1.3
5 Pulse duration, SCL high tw(scLH) 4 0.6
6 Setup time, SDA valid before SCL high tsu(sDAV-sCLH) 250 100 43/ ns
7 Hold time, SDA valid after SCL low (For th(spa-scLL) 0 44/ 0 44/ 0.9 45/ V&
12C bus device)
8 Pulse duration, SDA high between STOP tw(sDAH) 4.7 1.3 us
and Start conditions
9 Rise time, SDA tr(spa) 1000 | 46/ 47/ 300 ns
10 Rise time, SCL trscL) 1000 | 46/ 47/ 300
11 Fall time, SDA tispa) 300 46/ 47/ 300
12 Fall time, SCL tf(SCL) 300 @/ ﬂ/ 300
13 Setup time, SCL high before SDA high (for | tsuscLH-spaH) 4 0.6 V&
STOP condition)
14 Pulse duration, spike (must be suppressed) tw(sp) 0 50 ns
15 Capacitive load for each bus line Cp 47/ 400 400 pF
Switching characteristics for 12C timings 47/
16 Cycle time, SCL tescL) See figure 36 10 25 V&
17 Delay time, SCL high to SDA low ( for a ta(scLH-sDAL) 4.7 0.6
repeated START condition)
18 Delay time, SDA low to SCL low (for a ta(spAL-scLL) 4 0.6
START and a repeated START condition)
19 Pulse duration, SCL low tw(scLL) 4.7 1.3
20 Pulse duration, SCL high tw(scLH) 4 0.6
21 Dealy time, SDA valid to SCL high td(SDAV-SCLH) 250 100
22 Valid time, SDA valid after SCL low (For tviscLL-SDAV) 0 0 0.9
12C devices)
23 Pulse duration, SDA high between STOP tw(sDAH) 4.7 1.3
and START conditions
28 Delay time, SCL high to SDA high (for td(scLH-sDAH) 4 0.6
STOP condition)
29 Capacitance for each 12C pin Co 10 10 pF
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

No Test Symbol Test condition Limits Unit
2/
Device types: Al Min Max
ASP ELECTRICAL DATA/TIMING
Timing requirements for ASP 44/ See figure 37
15 | Cycle time, CLKR/X te(ckRrX) CLK ext 38.5 or 2P 49/ 50/ ns
16 | Pulse duration, CLKR/X high or CLKR/X low OTG(ciks) CLKS ext 19.25 Og':/ 49/ 50/
5 | Setup time, external FSR high before CLKR low tsu(FRH-CKRL) CLKR int 21
’ CLKR ext 6
6 | Hold time, external FSR high after CLKR low th(CKRL-FRH) CLKR int 0
’ CLKR ext 6
7 | Setup time, DR valid before CLKR low tsuERv-cKRL) CLKR int 21
’ CLKR ext 6
8 | Hold time, DR valid after CLKR low th(CKRL-DRY) CLKR int 0
’ CLKR ext 6
10 | Setup time, external FSX high before CLKX low fsu(FxH-crxL) CLKRint 2
’ CLKR ext 6
11 | Hold time, external FSX high after CLKX low th(CKXL-FXH) CLKR int 0
’ CLKR ext 10
Switching characteristics for McBSP 44/ 47/ See figure 37
2 Cycle time, CLKR/X te(ckrx) CLKR/X int 6P or1 49/ 50/ ns
53/
17 | Delay time, CLKS high to internal CLKR/X td(CLKS-CLKRX) CLKR/X int 1 24
3 Pulse duration, CLKR/X high or CLKR/X low tw(CKRX) CLKR/X int C-1 54/ C+1 54/
4 Delay time, CLKR high to internal FSR valid td(CKRH-FRV) CLKR int 3 25
CLKX ext 3 25
CLKX int -4 8
9 Delay tine, CLKR high to internal FSX valid td(CcKXH-FxV) CLKX ext 3 o5
Disable time, DX high impedance following last CLKX int 12
12 | data bit from CLKX high tais(CKxH-DXHZ) CLKX ext 12
_ _ . CLKX int -5 12
13 | Delay time, CLKX high to DX valid ta(ckxH-DXV) CLKX ext 3 5
Delay time, FSX high to DX valid FSX int 14
4| oNLy applies when in data delay 0 Lagrx-oxv) FSX ext 25
(XDATDLY = 00b) mode
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test condition Master Unit
2/ Min Max
Device type: All
ASP TIMING
ASP as SPI timing requirements CLKSP = 10b, CLKXP =0
M30 | Setup time, DR valid before CLKX low tsuprv-ckx) | See figure 38 11 ns
M31 | Hold time, DR valid after CLKX low th(CKXL-DRV) 0
ASP as SPI switching characteristics CLKSP = 10b, CLKXP =0
M33 | Cycle time, CLKX teckx) See figure 38 38.4 or 2P ns
49/ 50/
M24 Delay time, CLKX low to FSX high @/ td(CKXL-FXH) T-2 T+3
M25 Delay time, FSX low to CLKX hlgh @/ td(FXL—CKXH) L1-2 L1+2
M26 Delay time, CLKX high to DX valid td(CKXH-DXV -2 6
M27 | Disable time, DX high impedance following last tdis(CKXL-DXHZ) L4-3 L4+3
data bit from CLKX low
ASP as SPI timing requirements CLKSP = 11b, CLKXP =0
M39 | Setup time, DR valid before CLKX high tsu(DRV-CKXH) 11 ns
M40 | Hold time, DR valid after CLKX high th(CKXH-DRV) 1
ASP as SPI switching characteristics CLKSP = 11b, CLKXP =0
M42 | Cycle time, CLKX te(ckx) See figure 39 38.5 or 2P ns
49/ 50/
M34 | Delay time, CLKX low to FSX high 57/ tacrxL-FxH) L4-2 L+3
M35 Delay time, FSX low to CLKX high @/ td(FXL—CKXH) T-2 T+2
M36 Delay time, CLKX low to DX valid td(CKXL—DXV -2 6
M37 | Disable time, DX high impedance following last tdis(CKXL-DXHZ) -3 3
data bit from CLKX low
M38 Delay time, FSX low to DX valid td(FXL—DXV) H1- 2 H1+ 10
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test condition Master Unit
2/ Min Max
Device type: All
ASP TIMING - Continued
ASP as SPI timing requirements CLKSP = 10b, CLKXP =1
M49 | Setup time, DR valid before CLKX high tsuprv-ckxHy | See figure 40 11 ns
M50 Hold time, DR valid after CLKX high th(CKXH-DRV) 0
ASP as SPI switching characteristics CLKSP = 10b, CLKXP = 1
M52 | Cycle time, CLKX teckx) See figure 40 38.5 or 2P ns
49/ 50/
M43 Delay time, CLKX HIGH to FSX high ﬂ/ td(CKXH-FXH) T-1 T+3
M44 | Delay time, FSX low to CLKX low 56/ taExL-ckxL) Hi-2 Hq+2
M45 | Delay time, CLKX low to DX valid tackxL-Dxv -2 6
M46 | Disable time, DX high impedance following last tdis(CKXH-DXHZ) H¢-3 H+3
data bit from CLKX high
ASP as SPI timing requirements CLKSP = 11b, CLKXP =1
M58 | Setup time, DR valid before CLKX low tsuprv-ckxr) | See figure 41 11 ns
M59 | Hold time, DR valid after CLKX low th(CKXL-DRV) 0
ASP as SPI switching characteristics CLKSP = 11b, CLKXP = 1
M62 | Cycle time, CLKX te(ckx) See figure 41 38.5 or 2P ns
49/ 50/
M53 | Delay time, CLKX high to FSX high 51/ ta(CcKXH-FXH) Hi-1 Hq+3
M54 | Delay time, FSX low to CLKX low 58/ ta(ExL-cKxL) T-2 T+2
M55 | Delay time, CLKX low to DX valid tackxL-bxv -2 6
M56 | Disable time, DX high impedance following last tdis(CKXH-DXHZ) -3 3
data bit from CLKX high
M57 | Delay time, FSX low to DX valid ta(FXL-DXV) Lq-1 L1+ 10
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test condition Limits Unit
2/ Min Max
Device type: All
TIMER ELECTRICAL DATA/TIMING
Timing requirements for Timer input 59/ 60/ 61/
1 Cycle time, TIM_IN teming See figure 42 4P ns
2 Pulse duration, TIM_IN high tw(TINPH) 0.45C 0.55C
3 Pulse duration, TIM_IN low tw(TINPL) 0.45C 0.55C
4 Transition time, YTIM_IN TNy 0.05C
PULSE WIDTH MODULA (PWM)0/1/2/3 LECETRICAL TIMING DATA
Switching characteristics forPWMO0/1/2/3 outputs
1 Pulse duration, PWMx high twPwMH) See figure 43 and 44 P ns
2 Pulse duration, PWMx low twipwmL) P
3 Transition time, PWMx tipwm) .05P
4 | Delay time, CCDC(VD) trigger event to PWMx taccoc-Pwmy) 10
valid
REAL TIME OUT (RTO) ELECTRICAL/TIMING DATA
Switching characteristics for RTO outputs
1 Pulse duration, RTOx high tw(RTOH) See figure 45 and 46 P ns
2 Pulse duration, RTOx low tw(rRTOL) P
3 Transition time, RTOXx tirTO) AP
4 Delay time, Timer 3 (TINT 12 or TINT34) trigger | tqmimMers-RTOV) 10
event to RTOx valid
JTAG TEST PORT ELECTRICAL DATA/TIMING
Timing requirements for JTAG test port
1 Cycle time, TCK torek) See figure 47 20 ns
2 Pulse duration, TCK high tw(rckh) 8
3 Pulse duration, TCK low tw(rckL) 8
4 Setup time, TDI valid before RTCK high tsu(TDIV-RTCKH) 10
5 Hold time, TDI valid after RTCK high th(RTCKH-TDIV) 9
6 Setup time, TMS valid before RTCK high tsu(TMSV-RTCKH) 2
7 Hold time, TMS valid after RTCK high th(RTCKH-TMSIV) 5
Switching characteristics for JTAG test port
8 Cycle time, TCK torek) See figure 47 20 ns
9 Pulse duration, TCK high tw(TckH) 10
10 | Pulse duration, TCK low tw(rekL) 10
11 | Rise time, all JTAG outputs tra uTAG 1.3
outputs)
12 | Fall time, all JTAG outputs ti(ail uTAG 1.3
outputs)
13 | Delay time, TCK low to TDO valid ta(RTCKL-TDOV) 0.25™s(rTCK)
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over
the specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters
may not necessarily be tested. In the absence of specific parametric testing, product performance is assured by
characterization and/or design.

2/ Over recommended ranges of supply voltage and operating temperature in the recommended operating conditions table. For
test conditions shown as MIN, MAX, or TYP, use the appropriate value specified in the recommended operating conditions
table. (Unless otherwise noted.)

3/ These I/O specifications apply to regular 3.3 V I/Os and do not apply to DDR2/mDDR, USB I/Os are 1.8 V I/Os and adhere to
USB2.0 spec.

4/  This specifications applies only to pins with an internal pullup (PU) or pulldown (PD). See manufacturer data for more
information.

S To pull up a signal to the opposite supply rail, a 1 kQ resistor is recommended.

6/ 100% color bar are not supported. 100% color bar require 1.2 V peal-to peak. The video buffer only provides 1.0 V peak-to-
peak.

7/ BTSEL[1:0] and AECFGJ[4:0] are the boot configuration pins during device reset.

8/ C = MXI/CLKIN cycle time in ns. For example, when MXI/CLKIN frequency is 24 MHz use C = 41.6 ns

9/ The reference points for the rise and fall transitions are measured at V,. MAX and Viy MIN.

10/ C= MXI1/CLKIN1 cycle time in ns. For example, when MXI1/CLKIN1 frequency is 24 MHz use C = 41.6 ns

11/ tc(MXI1) = 41.6 ns and tc(MXI1) = s7.7 ns are the only supported cycle times for MXI1/CLKIN1.

12/ C = MXI2/CLKIN2 cycle time in ns. For example, when MXI2/CLKIN2 frequency is 24 MHz use C =41.6 ns

13/ tc(MXI2) = 37.037 ns is the only supported cycle times for MXI2/CLKIN2.

14/ P =1/CLKOUT1 clock frequency in nanoseconds (ns). For example, when CLKOUT1 frequency is 24 MHz use P = 41.6 ns.

15/ P = 1/CLKOUT2 clock frequency in nanoseconds (ns). For example, when CLKOUT2 frequency is 8 MHz use P = 125 ns.

16/ P = 1/CLKOUTS clock frequency in nanoseconds (ns). For example, when CLKOUTS3 frequency is 3 MHz use P = 333.3 ns.

17/ This parameter value should not be used as a maximum performance specification. Actual performance of back-to-back
accesses of the GPIO is dependent upon internal bus activity.

18/ The pulse width given is sufficient to generate an interrupt or an EDMA event. However, if a user wants to have DM355 to
recognize the GPIO changes through software polling of the GPIO register, the GPIO duration must be extended to allow
DM355 enough time to access the GPIO register through the internal bus.

19/ E =PLLC1 SYSCLK2 period in ns. SYSCLK2 is the EMIF peripheral clock. SYSCLK2 is one-fourth the PLLC output clock.
For Example when PLLC output clock = 432 MHz, E = 9.259 ns. See manufacturer for more information.

20/ Set up before end of STROBE phase (if no extended wait states are inserted) by which EM_WAIT must be asserted to add
extended wait states. Figure 15 and 16 describe EMIF transactions that include extended wait states inserted during the
STROBE phase. However, cycles inserted as part of this extended wait period should not be counted; the $E requirement is
to the start of where the HOLD phase would begin if there were no extended wait cycles.

21/ TA =Turn around, RS = Read setup, RST = Read strobe, RH = Read hold, WS = Write setup, WST = Write stobe, WH =
Write hold, MEWC = Maximum external wait cycles. These parameters are programmed via the Asynchronous Bank and
Asynchronous Wait cycle Configuration registers. These support the following range of values: TA[4-1], RS[16-1], RH[8-1],
WSJ[16-1], WST[64-1], WH[8-1], and MEW[1-256].

22/ EWC = external wait cycles determined by EM_WAIT input signal. EWC supports the following range of values EWC[256-1].
Note that the maximum wait time before timeout is specified by bit field MEWC in the Asynchronous Wait Cycle Configuration
register.

23/ toEem_oky3d

24/ For this parameter, you may include margin in your board design so that the toh = 2.5 ns of the MMC/SD device is not
degraded at the DM355 input pin.

25/ P =1/SYSCLK4 inns. For example, if SYSCLK4 frequency is 135 MHz, use P = 7.41 ns.

26/ Use whichever value is greater.

27/ The VPFE may be configured to operate in either positive or negative edge clocking mode. When in positive edge clocking
mode the rising edge of PCLK is referenced. When in negative edge clocking mode the failing edge of PCLK is referenced.

28/ For timing specifications relating to PCLK see manufacturer for more information.

29/ VCTL = HSYNC, VSYNC, and FIELD

30/ VCLKIN = PCLK or EXTCLK
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TABLE I. Electrical performance characteristics - Continued.

31/ VCTL = HSYNC, VSYNC, FIELD and LCD_OE

32/ VCLKIN = PCLK or EXTCLK. for timing specifications relating to PCLK see manufacturer data for more information.

33/ For more detailed specification, see manufacturer data for more information.

34/ Low speed: C. = 200 pF, Full speed: C. = 50 pF, High speed: C. = 50 pF

35/ twm = (t/tf) x 100. [Excluding the first transaction from the idle state.]

36/ tir = thx(1) — tpx(0)

37/ U= UART baud time = 1/programmed baud rate.

38/ T =1tc(CLK) = SPI_CLK period is equal to the SPI module clock divided by a configurable divider.

39/ P =1/SYSCLK2 in ns. For example, if SYSCLK2 frequency is 135 MHz, use P = 7.41 ns.

40/ The delay time can be adjusted using the SPI module register C2TDELAY.

41/ The delay time can be adjusted using the SPI module register T2CDELAY.

42/ Thel’C pins SDA and SCL do not feature fail-safe 1/0 buffers. These pins could potentially draw current when the device is
powered down

43/ A fast mode I°C bus device can be used in a standard mode I°C bus system, but the requirement tsuispa-scLHy 2 250 ns must
then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If such a
device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line t; max + tsyspa-scLh) =
1000 + 250 = 1250 ns (according to the standard mode | %C bus specification) before the SCL line is released.

44/ A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the Viumin of the SCL signal) to
bridge the undefined region of the falling edge of SCL

45/ The maximum tyspa-scLL) has only to be met if the device does not stretch the low period [twscLwy of the SCL signal.

46/ 20+ 0.1Cp

47/ C, = total capacitance of one bus line in pF. If mixed with HS mode devices, faster fall time are allowed.

48/ CLKRP = CLKXP = FSRP = FSXP = 0. If polarity of any of the signals is inverted, then the timing references of that signal
are also inverted.

49/ P = (1/SYSCLK2), where SYSCLK2 is an output clock of PLLC1

50/ Use whichever value is greater.

51/ The ASP does not have a duty cycle specification, just ensure that the minimum pulse duration specification is met.

52/ Minimum delay times also represent minimum output hold times.

53/ Minimum CLKR/X cycle times must be met, even when CLKR/X is generated by an internal clock source. Minimum CLRK/X
cycle times are based on internal logic speed; the maximum usable speed may be lower due to EDMA limitations and AC
timing requirements.

54/ C=HorlL
S = sample rate generator input clock = P if CLKSM = 1 (P = 1/SYSCLK2, where SYSCLK2 is an output of PLLC1)

S = sample rate generator input clock = CLKS if CLKSM =0
H = CLKX high pulse width = (CLKGDV/2 + 1)*S if CLKGDV is even
H = (CLKGDV + 1)/2 * S if CLKGDV is odd or zero
L = CLKX low pulse width = (CLKGDV/2) * S if CLKGDV is even
= (CLGKDV + 1)/2 * S if CLKGDV is odd or zero
CLKGDV should be set appropriately to ensure the ASP bit rate does not exceed the maximum limit

55/ T = CLKX period = (1 + CLKGDV) x 2P
L1 = CLKX low pulse width = T/2 when CLKGDV is odd or zero and = (CLKGDV/2) x 2P when CLKGVD is even
H1 = CLKX high pulse width = T/2 when CLKGDV is odd or zero and = (CLKGDV/2 + 1) x 2P when CLKGDV is even

56/ FSX should be low before the rising edge of clock to enable slave devices and then begin a SPI transfer at the rising edge of
the master clock (CLKX).

57/ FSRP =FSXP =1. As a SPI master, FSX is inverted to provide active low slave enable output.

CLKXM = FSXM = 1, CLKRM = FSRM = 0 for master ASP
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TABLE I. Electrical performance characteristics - Continued.

58/ FSX should be low before the rising edge of clock to enable slave devices and then begin a SPI transfer at the rising edge of

the master clock (CLKX).

59/ GPIO000, GPIO001, GPIO002, and GPIO003 can be used as an external clock input for Timer 3.

60/ P = MXI1/CLKIN cycle time in ns. For example, when MXI1/CLKIN frequency is 24 MHz use P = 41.6 ns.

61/ C =TIM_IN ycle time in ns. For example, when TIM_IN frequency is 24 MHz use C = 41.6 ns.
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Case X

2l
<[S
] o
n
= \CAE
| A e l—im /E1
D 7‘ ] 1 !<_ 1
— | | |
P w &OOOOOOO&$OOOOOOOO$
D V[ {OOOO0OOOOOOWOOOO0O000O0
D U OOOOOOOOO?OOOOOOOOO
D T|OOO OO OOl OO OO 00O
D R|] O0O0O000000HPOO0O0O0O0O00O00
D P[OOOOO0OO0O0O0OPOOOO0O0OO00OO0
P N|] OOO OO OO0, 00 OO 0OOO
D M| O0O0O000000POOOOOO0O0OO0
E D L[| OOO0O00000POOO0O00000
D K +oe6-—6o 0—06--600—1-
D J 000000000 POOOOOOOOGC—T-
D H| OOOO0OO0OO0O0O00HPOOOO0OO0O0O00 -T
D G| OO0 OO OO|O0OO OO 00O
D F | O0O0O0O0O0O0O00POOO0O0O0O0O0O0
D E|] O0OO0OO0OO0OO0O0O00OOO0OO0O00000
D D| OOO OO OO|0OO OO 00O
D C| O00000000OHOOOOOOOOO
D i B| O0O0O0O00O000®OOO0O0O0O0O0O0
J D Al O0OOOO0O0O0OO0OO0OPOOOOO0O000
- ] 1 3 5 7 9|11 13 15 17 19
COQ:\IER A 2 4 6 8 10 12 14 16 18
e 1 BOTTOM VIEW
$l90.15 W[c|a[B]
¢ 0.05 MW[C
Symbol Millimeters Symbol Millimeters
Min Max Min Max
A 1.30 D/E 12.90 13.10
A1 0.23 0.33 D1/E1 11.70 TYP
A2 0.84 0.94 e 0.65 BSC
b 0.36 0.46
Notes:
1. This drawing is subject to change without notice.
2. Dimensioning and tolerancing per ASME Y14.5M-1994
FIGURE 1. Case outline.
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Case X

I
I
J RSV01 Vss CINO CIN3 CIN2 Vss VREF Vppass use | Vssa_pLiz "
I
I
I
I
H Vss Vss VCLK FIELD LCD_OE Vss Vppa13_use NC Vopa_pLL2 ]
I
|
I
I
G VFB Vss EXTCLK VSYNC CVop Vop Vss l'
I
[
I
I
F TVOouT IBIAS couT1 COuUTOD HSYNC Vop_vourt Vop_vour Vbp_vouT Vbo |
I
I
]
I
E 1ouT Vss COUT3 COUT2 USBVBUS | veq uss EMU1 EMUO DO l'
I
I
]
I
D Vss CouT6 COouT4 USB_ID Vss use ™S DI I
2 I
I
I
I
c| cours cout? YouT? CVpp USB DRV | Vooprsuse | USBR1 | Vssusarer | TRST ||
I
I
I
I
| vouto YOUT3 YOUT4 YOUTS Vss V“"";‘SL—USB— Vss_uss Vss Mxo1  |I
[
|
I
I

A CVoo YOUT1 YOUT2 YOUTE Vss USB_DM USB_DP Ves MXI11
E 2 3 4 5 6 7 8 9
FIGURE 2. Terminal connections.
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Case X

4 5 6 7 8 9
w Vss DDR_A02 DDR_A03 DDR_AOS DDR_AO8 | DDR_A09 DDR_A11 | DDRUTIR | DDR_CLK
|
|
|
I
v Vss DDR_A00 DDR_A01 DDR_AO4 | DDR_AO7 DDR_A10 DDR A12 | DDR_BAZ) | DDRTAS ||
|
|
1
|
U Vss Vss Vas Vss DDR_AO6 | DDRA13 | DDR_BA[1] | DDR_BA[0] Vss ‘l
\
|
[
I
T MX02 Vss PCLK Vss DDR_RAS DDR_CS DDR_ZN |
|
|
\
|
R MXI2 Vss YIN3 CAM_VD | CAM_WEN_ Vss CVop CVoo Voo_por ‘|
FIELD |
[
|
l
Pl Vss mx2 YIN1 YIN4 YIN2 YINO Voo_viN Voo_viN Voo_viN Vop_ppr |
- |
|
|
|
N Vss RSV05 CIN7 CAM_HD Voo Vs Vs ‘1
I
|
t
|
m| Rsvos RSV06 CINS YING YINS Vss Vss Vss Voo_poR |
|
|
|
!
L| Rsvos Vss CIN1 CING YIN? Voo Vopatev_DAC | Vss_pac Vss ‘
1
|
|
|
K RSV02 RSVO7 Vss CING CVpp Voo Vss :
|

FIGURE 2. Terminal connections - Continued.
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Case - Continued

19

10 " 12 13 14 15 16 17 18
DORCWE | DDR_DQO1 | DDR_DQO5 | DDR_DQO7 | DDR_DQ10 | DDR_DQ11 | DDR DQ13 | DDR_DQ15 Dggﬁﬁm CVop w
I
|
|
|
|| DDR_CKE | DDR_DQOO | DDR_DQS[0] | DDR_DQO6 | DDR_DQO9 | DDR_DQS[1) | DDR_DQ14 Dgng—g Ves EM A3 | v
I
|
| o
|
l] DDR_VREF | DDR_DQ02 | DDR_DQO4 | DDR_DQO8 Vss DDR_DQM[1] | DDR_DQ12 Vss UARTO_RXD EM_A12 U
]
1
|
|
| DDR_DQ03 | DDR_DQM[D] Vbp_por Vss CVpp UARTO_TXD EM_A08 T
]
1
|
|
ll VbDA33_DDRDLL|  VssA_DLL Vbo_por 12C_SDA 12C_SCL UART1_RXD EM_A11 UART1_TXD EM_A10 EM_A05 R
|
I
|
|
! Vbp_boR Vbo_poR Vbo_por Vop_ppR Vbp_poR EM_A04 EM_A07 EM_A09 EM_AO6 EM_BA1 =]
|
|
|
|
|' Voo Voo Vss EM_A02 EM_AD1 EM_A03 EM_BAO N
|
|
|
I
|I Vop Voo Vop Vbp Vss EM_D13 EM_A00 Vsg EM_D15 EM_D14 M
I
|
|
: Vss CVpp CVpp Voo Vss EM_D04 EM_D08 EM_D11 EM_D12 EM_D10 L
]
|
|
|
Ii Vss CVpp CVpp Vss Voo EM_DO06 EM_DQ9 EM_DO7 K
|
FIGURE 2. Terminal connections - Continued.
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Case - Continued

1
|
1| Vg CVop CVop CVop Vss EM_WE EM_CED EM_D01 EM_D03 EM_DOS
|
|
|
I
| CVpp Vss Vssa_pLL1 CVpp Vss ASP0_DX EM_ADV CVpp EM_DO0O EM_D02 H
I
|
| ]
|
'l CVop VDDA_PLL1 Voo GI0003 ASPO_FSX | EM_ WAIT EM_CE1
|
I
I
|
| Voo Voo Vioo Vi Vo GI0002 ASPO_FSR | ASPO_CLKR | ASPO_CLKX | EM OE |
|
|
|
' sPI
| 1_
| TCK RTCK SPI_SDO | g5eNA) GI0001 Vss ASP1_FSX | ASP1_FSR | ASPO_DR EM_CLK |E
|
|
I
|
| RESET CLKOUTA M GIO005 ASP1_CLKS | ASP1_CLKR | ASP1_CLKX | p
|
|
|
|
II Vss_mxi CLKOUT3 | SPI0_SCLK | SPI1_SCLK |MMcsDo_cMo{MmcsD1_cLk|  cioooo GI0007 ASP1 DX | ASP1DR |c¢
|
I
|
i
SPI0 MMCSDO MMCSDO_ | MMCSD1_ | MMCSD1_
|| VSS SPID_SDO SDENA_[Gl DATA2 - DATAO DATA1 DATA3 GIO004 GIO006 CVDD B
|
|
|
[ MMCSDO MMCSDO, MMCSD1 MMCSD1 MMCSD1
CVoo CLKOUT2 SE19.96 SPS0H DATA3 ~ CLK DATA2 ~ cMD DATAQ ~ Vss A
10 1 12 13 14 15 16 17 18 19
FIGURE 2. Terminal connections - Continued.
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ccn/

ccbe

CMOS

AV4

MODULE

| composiE vibio K-

IPIPE

H3A
VPFE

10b | AL

DAC

VIDIO
ENCODER | 0SD

| bieiaL reB/YUV K

VPBE
VPSS

BUFFER LOGIC

ENHANCED DMA
64 CHANNELS

DDR
CONTROLLER

DMA/DATA/AND CONFIGURATION BUS

)

EH}/ L0 DT ===y DDR2/mDDR 16

ARM INTC
!
MPEG4/JPEG
COPROCESSOR ARM926EJ-S_ZB NAND,/SM/
ASYNC/ONE NAND
1-CACHE RAM (AEMIF)
16KB | 32KB
D-CACHE [ ROM
KB KB ASP (2 %I%i%éﬁ%RNE
MMC/SD (x2)
SPI 1/F (x3)
UART (x3)
[ 64 BIT DMA/DATA BUS 12C
CLOCKS TIMER/
[ 32 BIT CONFIGURATION BUS WDT (x4-64)
JTAG CLOCK CTRL clo
1/F PLLs PWM (x4)
t e ’ RTO
JTAG 24 MHz 27 MHz PERIPHERALS
OR 36 MHz (OPTIONAL)
FIGURE 3. Block diagram - Continued.
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i |
DATA SHEET TIMING
. REFERENCE POINT
420, 3.5 nH : OUTPUT
TRANSMISSION LINE : UNDER
; TEST
4.0 pF —~ ~1.85 pF 20 = 500 ! DEVICE PIN
i L SEE NOTE 1 | o NOTE T
_.
TEST LOAD CIRCUIT FOR AC TIMING MEASUREMENTS
Vref

INPUT AND OUTPUT VOLTAGE REFERENCE LEVELS FOR AC TIMING MEASUREMENTS

Vgs =Yy MIN(or Vo MIN)
Vegs =Y MAX(or V 5 MAX)

o)

RISE AND FALL TRANSITION TIME VOLTAGE REFERENCE LEVELS

Notes:

1. The data sheet provides timing at the device pin. For output timing analysis, the tester pin electronics and its transmission line
effects must be taken into account. A transmission line with a delay of 2 ns or longer can be used to produce the desired
transmission line is intended as a load only. It is not necessary to add or subtract the transmission line delay (2 ns or longer)
from the data sheet timings.

Input requirements in this data sheet are tested with an input slew rate of < 4 Volts per nanosecond (4 V/ns) at the device pin.

FIGURE 4. Test load circuit for AC timing measurements.
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RESET 9
)7

[ ﬁ

| a— 4—-\—73
BOOT CONFIGURATION PINS ‘«
(BTSEL[1: 0], AECFG[ 3: 0]) ”

RESET TIMING

FIGURE 5. Timing waveforms.

s (i

MXI1/CLKINT TIMING

FIGURE 6. Timing waveforms.

- e

MXI2/CLKIN2 TIMING

FIGURE 7. Timing waveforms.
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MXI /CLKIN _—I 5 _—I 6
|<—1 —T—Z——I 4——|’—~
e— 4] L

CLKOUT1 TIMING

FIGURE 8. Timing waveforms.

MX|/CLK|N /—\‘\_/—\_/—\—/—
A3k A

CLKOUT2 TIMING

FIGURE 9. Timing waveforms.

MX1 /CLKIN / \\ /—
2L ST

CLKOUT3 TIMING

FIGURE10. Timing waveforms.
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GPOx # X f

GPIO PORT TIMING

FIGURE 11. Timing waveforms.

EXT_INTx 7("_1 X 2 _—JK

GPIO EXTERNAL INTERRUPT TIMING

FIGURE12. Timing waveforms.

les

[ 5 ———p—
8 [—— Q —=
Sﬂ ‘,= 10 —i [—— 7 ——
EM_OE \k ),f

13
12 = l——
XXX XXX XXX XXX

0] RTINS 0 o
M D15 0] RN

V‘V‘V

XXX (RRXXXXXXXXXKRKX
Aofofofofofo‘-’éofofofofofofof020202020!020202@0‘@

KX

EM_WE
ASYNCHRONOUS MEMORY READ TIMING FOR EMIF
FIGURE 13. Timing waveforms.
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15

EM_CE[1: 0] \J
|

EM_BA[1:0] m

EM_A[13:0] m

jt— 17—

[—1Q ——]

| (— 23—

7

27

RRXXXRXXXXXXKD
RIS

~-20—=
——22
EM_WE \kr
|——26
EM_D[15:0] m
EM_OE

ASYNCHRONOUS MEMORY WRITE TIMING FOR EMIF

FIGURE14. Timing waveforms.

SETUP STROBE EXTENDED DUE TO EM_WAIT | STROBE |HOLD
EM_CE[1:0] X #
. QOO
EM_BA[1: 0] m | | | | RIS
. AV V’V’V’V‘V"’V‘V‘V‘
em_a[13:0] XXX | | R
. QOO
EM_D[15:0] QBN
14
1 -
EM_OE /
— 2
eM_WAIT KXRRKERUKRGOK ASSERTED X DEASSERTED
EM_WAIT READ TIMING REQUIREMENTS
FIGURE15. Timing waveforms.
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EM_CE[1:0]
EM_BA[1: 0]

EM_A[13:0]

—

SETUP

STROBE

EXTENDED DUE TO EM_WAIT

STROBE

HOLD

W

KA

XXXXXX

(RRXXXXRXXD
QR

KA

XXXXXX

(RRXXXXRXXD
QR

V‘V‘V’V V’V

ew-o15:0] XKD

28

EM_WE

25

[——2

2

EM_WAIT

ASSERTED X DEASSERTED

EM_WAIT WRITE TIMING REQUIREMENTS

FIGURE 16. Timing waveforms.

EM_CE[1: 0] \

T il

| | 4

./

- 34

| r(d

EM_ADV __—I\-\ £

7

(4

as—I-— i—-35

7

- 31 I—-
<«

EM_BAO, :X X

EM_A[13:0], _—l - L_

EM_BA1

£¢
2

0o = |

Da+n+1

0000150 X o Keeroond oo erdfomO—

EM_OE \

7

ra

EM_WAIT J_\_/

R

SYNCHRONOUS ONENAND FLASH READ TIMING

FIGURE 17. Timing waveforms.

£ /
N
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LC
" XXX s S OOXXN
SD_CMD XMIT \ VALlst >< VALID KEXRF ENDXKXRK]

XX
VALID

MMC/SD HOST COMMAND TIMING

FIGURE 18. Timing waveforms.

I——7——| ——l 9 I———'—‘]O
o\ N\ L N\ N\ S
——I'] L——r—z
.
SD__CMD \ START xsmiT £ vaD ¥ vALD X vALD / END \_)—

MMC/SD CARD RESPONSE TIMING

FIGURE 19. Timing waveforms.

I——7——1 -—' 10 9
144———‘ L——'»M . 14! | !— 14
SD_DATx WTARM Do >< D1 X;;

MMC/SD HOST WRITE TIMING

FIGURE 20. Timing waveforms.
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3 4 . ——|3 4
SD_DATx—_—I\‘\ START # Do X DI ><_;' X ox Foew % »———

MMC/SD HOST READ AND CARD CRC STATUS TIMING

FIGURE 21. Timing waveforms.

pu] I

VPFE PCLK TIMING

FIGURE 22. Timing waveforms.

PCLK /—\—/—\—/_
(POSITIVE

EDGE CLOCKING)

ek /X / N\ __

(NEGATIVE

EDGE CLOCKING) I——7,9 —————'— 8,10
HD,VD X

c[7:01/

CCD[13:0] X

VPFE (CCD) SLAVE MODE CONTROL INPUT DATA TIMING

FIGURE 23. Timing waveforms.
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ek SN/ N/ N/
(POSITIVE
EDGE CLOCKING)

(NEGATIVE

EDGE CLOCKING) 15 i 16
U X —
,——23 |t 24
CAM_WEN_FIELD ¥ X

VPFE (CCD) MASTER MODE CONTROL INPUT DATA TIMING

FIGURE 24. Timing waveforms.

PCLK \—/—\—/—\—/—\—/—\

(NEGATIVE
EDGE CLOCKING)

ED(GFI.EO(SIIIT'O\éEKING)
[——18
0 X X X X

P
w_ X X X X

VPFE (CCD) MASTER MODE CONTROL OUTPUT DATA TIMING

FIGURE 25. Timing waveforms.
| A=
- Ls *‘ s

VPBE PCLK AND EXTCLK TIMING

FIGURE 26. Timing waveforms.
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VCLKIN /_\_/./—\—/—\_
(POSITIVE EDGE CLOCKING)
SEE NOTE 1
VCLKIN

(NEGATIVE EDGE CLOCKING)
SEE NOTE 1

VR X

VPBE INPUT TIMING WITH RESPECT TO PCLK AND EXTCLK

VCTL
SEE NOTE 2

NOTES:
1. VCLKIN = PCLK or EXTCLK
2. VCTL = HSYNC, VSYNC, and FIELD

FIGURE 27. Timing waveforms.

VCLKIN /—\—/—\—/./—\_
(POSITIVE EDGE CLOCKING)
SEE NOTE 1
VCLKIN

(NEGATIVE EDGE CLOCKING)
SEE NOTE 1
1 <——-'—12

VCTL
SEE NOTE 2 >< X X
L_T13 F——r—14
VDATA
SEE NOTE 3 >< >‘< >‘<

VPBE CONTROL AND DATA OUTPUT WITH RESPECT TO PCLK AND ETCLK

NOTES:
1. VCLKIN = PCLK or EXTCLK
2. VCTL = HSYNC, VSYNC, FIELD, and LCD_OE
3. VDATA = COUT[7:0], YOUT[7:0], R{7:3], G[7:2], and B[7:3]

FIGURE 28. Timing waveforms.
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VCLKIN

——|21 |————| 22'-— 17 —————— =] I——19——I——18——|
VCLK
(POSITIVE EDGEM
CLOCKING)
VCLK | |
(NEGATIVE EDGW
CLOCKING)

- 23 - 24 20*“* -—ILZO
SEEVﬁI)LTE 2 >< >|<<_ >|Z_ ><

——| 25 ——| 26
SeE NOTE 3 X >|Z >|Z X

VPBE CONTROL AND DATA OUTPUT TIMING WITH RESPECT TO VCLK

NOTES:
1. VCLKIN = PCLK or EXTCLK
2. VCTL = HSYNC, VSYNC, FIELD, and LCD_OE
3. VDATA = COUT[7:0], YOUT[7:0], R{7:3], G[7:2], and B[7:3]

FIGURE 29. Timing waveforms.

tper -tjr
SOV = 90% v
CRS A 107 v
7 _ ° VOL
USB_DP
——| tr I——tf

USB2.0 INTEGRATED TRANSCEIVER INTERFACE TIMING

FIGURE 30. Timing waveforms.
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DATA BITS
UART TRANSMIT/RECEIVED TIMING

FIGURE 31. Timing waveforms.

SPIx_CLK
(CLOCK POLARITYM

SPIx_CLK w
(CLOCK POLARITY=1)

SPI_CLK TIMING

FIGURE 32. Timing waveforms.
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SPI_EN —\‘\ /—

SPI_CLK
(CLOCK POLARITY=0)

v S S S S N
(CLOCK POLARITY=1)

SPI_DI
(INPUT)

SPI_DO MSB OUT >{ DATA >< LSB OUT >—
(OUTPUT)

SPI MASTER MODE EXTERNAL TIMING (CLOCK PHASE=0)

FIGURE 33. Timing waveforms.

SPI_EN X /_
SPI_CLK
(CLOCK POLARITY=0) /_\‘\_/—\_/—\_

19
SPI_CLK m
(CLOCK POLARITY=1)
13 —'——— |<—15 Ar———‘

SPI_DI MSB IN

(INPUT)
——

SPI_DO MSB OUT >{ DATA >{ LSB OUT >—
(OUTPUT)

SPI MASTER MODE EXTERNAL TIMING (CLOCK PHASE=1)

FIGURE 34. Timing waveforms.
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3
-
REPEATED

-
STOP START

43

DWG NO.
V62/09643

PAGE

16236

START

START
CODE IDENT NO.

REPEATED

REV

SIZE

12C RECEIVE TIMINGS

12C TRANSMIT TIMINGS

FIGURE 35. Timing waveforms.
FIGURE 36. Timing waveforms.

COLUMBUS, OHIO

STOP  START
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CLKR /____\L
N

5-——><——’—6

I

FSR(INT)

FSR(EXT)

DR

CLKX

FSX(INT)

FSX(EXT)

FSX
(XDATDLY=00b)

DX

]

v

17_%

=

el

16 —’———I———I—16
as \_F NS S S S

7—'——»———'—8
X o) X (2 X (3 X
17 I 2
——3——'——3——
9 =] |——
}(
10 %— - 11 r-—
|/ X
N
=12 —-4 14
13 — — 13
SEE NOTE SEE NOTE
BIT 0 BTn-1) X (-2 X (3 X

ASP TIMING

FIGURE 37. Timing waveforms.
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cux W WaWa ey

M24—<——| M25——| I—— ‘——l M33 I——
Fsx | £ X
——M27:I ——| M26
DX BITO Y @ X (n-2) X(n-3) X(n-4) X
MSO-—L M31
DR BITO ) (BIT(n-1) ¥ (n-2) X(n-3) X(n-4) X

ASP AS SPI: CLKSTP=10b, CLKXP=0

FIGURE 38. Timing waveforms.

M34-= = M35—1—-— ‘ ——I M42 ‘—-
FSX X
M37 M38——| ,/—-—| '——MISG
DX BITO Y @1e-n ¥ (n-2) X(n-3) X(n-9) X _
M39——L M40
DR BITO ) BIT(-1) ¥X(n-2) X(-3) X(-9 X

ASP AS SPI: CLKSTP=11b, CLKXP=0

FIGURE 39. Timing waveforms.

CLKX _ # A xS xS\
M43— M4 | \ o w2z =
<—>| ——\L

FSX |
——M46:] ——I '<—M45

DX BITO ) G- ¥ (n-2) X (n-3) X(-4) X
M49’L M50

DR BTO ) (BIT(n-1) ¥ (n-2) X(n-3) X(n-4) X

ASP AS SPI: CLKSTP=10b, CLKXP=1

FIGURE 40. Timing waveforms.
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M53 |<— M54—1—-— ‘ ——I M62 l——
\\

SX
M56 ’* M57——I ,/— ——| |<—M55
DX BITO @Tn-1) X (n-2) X (n-3) X(n-4) X:

F'

_BITO /
M58 M59
DR BITO ) BIT(n-1) ¥ (n-2) X(n-3) X(-4) X

ASP AS SPI: CLKSTP=11b, CLKXP=1

FIGURE 41. Timing waveforms.
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FIGURE 42. Timing waveforms.
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FIGURE 43. Timing waveforms.
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FIGURE 44. Timing waveforms.
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FIGURE 45. Timing waveforms.
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FIGURE 46. Timing waveforms.
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FIGURE 47. Timing waveforms.
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FIGURE 48. Timing waveforms.
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4. VERIFICATION

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. 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. 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 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 administrative Device manufacturer Vendor part number
control number 1/ CAGE code
V62/09643-01XE 01295 SM32DM355GCEM216EP

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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