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Table 2. i.MX25 Parts Functional Differences (continued)

Features MCIMX251 MCIMX255
External Memory Controller Yes Yes
[2C (3) Yes Yes
SSV/12S (2) Yes Yes
CSPI (2) Yes Yes
UART (5) Yes Yes
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3.1.3 Fusebox Supply Current Parameters

Table 7 lists the fusebox supply current parameters.
Table 7. Fusebox Supply Current Parameters

Parameter Symbol Min. Typ. Max. Units

eFuse program current’ lorogram 26 35 62 mA

Current to program one eFuse bit
The associated VDD_FUSE supply = 3.6 V

eFuse read current? lread — 12.5 15 mA
Current to read an 8-bit eFuse word
' The current Iprogram is during program time (tprogram)-
2 The current lread IS Present for approximately 50 ns of the read access to the 8-bit word.
3.14 Interface Frequency Limits
Table 8 provides information for interface frequency limits.
Table 8. Interface Frequency Limits
Parameter Min. Typ. Max. Units
JTAG: TCK Frequency of Operation DC 5 10 MHz
OSC24M_XTAL Oscillator — 24 — MHz
OSC32K_XTAL Oscillator — 32.768 — kHz
Table 9 provides the recommended external crystal specifications.
Table 9. Recommended External Crystal Specifications
24 MHz 32.768 kHz
Frequency Tolerance <=1 30 ppm <= 30 ppm
ESR <80 Q 50 K~60 K
Load Capacitor 8 pF—12 pF 6 pF-8 pF (12 pF—16 pF on each pin)
Shunt Capacitor <7pF 1 pF
Drive Level > 150 pW >1 W

Table 10 provides the recommended external reference clock oscillator specifications (when referenceis
used from an external clock source).
Table 10. Recommended External Reference Clock Specifications

24 MHz 32.768 kHz
Vou min = 0.7 VDD min = 0.7* VDD
VoL max = 0.3* VDD max = 0.3* VDD
Frequency Tolerance = 30 ppm =30 ppm
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NOTE

* Theuser isadvised to connect FUSEVDD to GND except when fuses
are programmed, to prevent unintentional blowing of fuses.

»  Other power-up sequences may be possible; however, the above
sequence has been verified and is recommended.

* Thereisal msminimum time between supplies coming up, and al ms
minimum time between POR_B assert and de-assert.

* ThedV/dT should be no faster than 0.25 V/usfor al power supplies, to
avoid triggering ESD circuit.

Figure 2 showsthe power-up sequence diagram. After POR_B isasserted, Core VDD and NVDDx can be
powered up. After Core VDD and NVDDx are stable, the analog supplies can be powered up.

Figure 2. Power-Up Sequence Diagram

3.2.2 Power-Down Sequence

There are no special requirements for the power-down sequence. All power supplies can be shut down at
the same time.

3.23 SRTC Drylce Power-Up/Down Sequence
In order to guarantee Drylce power-loss protection, including retention of SRTC time data during power
down, users must do the following:
» Place aproper capacitor on the NVCC_DRY ICE output pin, and
* Implement the below power-up/down sequence
Assert power on reset (POR).
Turn on NVCC_CRM.

Turn on QVDD digital logic domain suppliesfor not less than 1 msand not more than 32 ms, after
NVCC_CRM reaches 90% of 3.3 V.

w N
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3.6.1 Slow I/0 AC Parameters

Table 21 showsthe slow 1/O AC parameters.
Table 21. Slow I/O AC Parameters

Test Min. Typ. Max. .
Parameter Symbol | Test Voltage Capacitance | Rise/Fall Rise/Fall Rise/Fall Units
Duty cycle Fduty — — 40 — 60 %
Output pad transition times’ (max. tpr 3.0-36V 25 pF 0.95/0.84 1.36/1.11 2.06/1.60 ns
drive) 3.0-36V 50 pF 1.58/1.37 2191.77 3.20/2.47
1.65-1.95V 25 pF 2.70/2.50 1.80/1.40 3.01/2.37
1.65-1.95V 50 pF 3.40/3.20 2.80/2.14 4.63/3.38
Output pad transition times’ (high tpr 3.0-36V 25 pF 1.60/1.39 2.23/1.79 3.26/2.50
drive) 3.0-36V 50 pF 2.94/2.51 4.05/3.17 5.72/4.27
1.65-1.95V 25 pF 1.85/1.48 2.90/2.17 4.75/3.43
1.65-1.95V 50 pF 2.93/2.37 4.56/3.40 7.33/5.26
Output pad transition times’ tpr 3.0-36V 25 pF 3.07/2.62 4.22/3.30 6.03/4.48
(standard drive) 3.0-36V 50 pF 5.82/4.95 7.94/6.19 | 11.28/8.28
1.65-1.95V 25 pF 3.04/2.47 4.73/3.50 3.01/2.36
1.65-1.95V 50 pF 5.37/4.40 7.70/8.10 4.63/3.38
Output pad propagation delay1 tpo 3.0-3.6V 25 pF 1.92/2.1 2.96/2.96 4.47/4.38 ns
(max. drive), 50%—50% 3.0-36V 50 pF 2.44/2.53 3.7/3.64 5.54/5.31
1.65-1.95V 25 pF 2.05/2.27 3.32/3.67 5.27/5.85
1.65-1.95V 50 pF 2.71/2.84 4.39/4.51 7.00/7.15
Output pad propagation delay1 tpo 3.0-3.6V 25 pF 2.35/2.49 3.58/3.61 5.35/5.24
(high drive), 50%—-50% 3.0-36V 50 pF 3.31/3.43 4.9/4.786 7.19/6.8
1.65-1.95V 25 pF 2.58/2.69 4.17/4.27 6.64/6.74
1.65-1.95V 50 pF 3.62/3.60 5.86/5.61 9.34/8.76
Output pad propagation delay’ tpo 3.0-36V 25 pF 3.39/3.51 5.03/4.89 7.39/6.95
(standard drive), 50%—-50% 3.0-36V 50 pF 5.28/5.35 7.6/7.14 10.97/9.45
1.65-1.95V 25 pF 3.71/3.68 6.03/5.75 9.64/8.97
1.65-1.95V 50 pF 5.52/5.32 8.80/7.96 13.9/11.3
Output pad propagation delay1 tpo 3.0-3.6V 25 pF 1.942/2.04 | 2.923/2.95 4.33/4.3 ns
(max. drive), 40%—60% 3.0-36V 50 pF 2.378/2.48 | 3.541/3.53 | 5.29/5.09
1.65-1.95V 25 pF 2.03/2.28 3.19/3.59 4.97/5.64
1.65-1.95V 50 pF 2.59/2.73 4.10/4.33 6.43/6.77
Output pad propagation delay1 tpo 3.0-3.6V 25 pF 2.29/2.44 3.42/3.49 5.05/5.02
(high drive), 40%—60% 3.0-36V 50 pF 3.05/3.20 4.46/4.45 6.53/6.3
1.65-1.95V 25 pF 2.45/2.62 3.86/4.07 6.02/6.35
1.65-1.95V 50 pF 3.36/3.39 5.34/5.22 8.40/8.08
Output pad propagation delay1 tpo 3.0-3.6V 25 pF 3.12/3.26 4.58/4.53 6.69/6.42
(standard drive), 40%—60% 3.0-36V 50 pF 4.60/4.73 6.61/6.32 9.5/8.32
1.65-1.95V 25 pF 3.43/3.46 5.48/5.34 8.65/8.26
1.65-1.95V 50 pF 4.89/4.79 7.75/7.16 12.2/9.97
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Table 21. Slow I/O AC Parameters (continued)

Test Min. Typ. Max. .
Parameter Symbol | Test Voltage Capacitance | Rise/Fall Rise/Fall Rise/Fall Units
Qutput pad di/at® (max. drive) tdit 3.0-36V 25 pF 15 36 76 mA
3.0-36V 50 pF 16 38 80 /ns
1.65-1.95V 25 pF 7 21 56
1.65-1.95V 50 pF 7 22 58
Output pad dI/dt3 (high drive) tdit 3.0-36V 25 pF 8 20 45
3.0-36V 50 pF 9 21 47
1.65-1.95V 25 pF 5 14 38
1.65-1.95V 50 pF 5 15 40
Qutput pad di/at® (standard tdit 3.0-3.6V 25 pF 4 10 22
drive) 3.0-36V 50 pF 4 10 23
1.65-1.95V 25 pF 2 7 18
1.65-1.95V 50 pF 2 7 19
Input pad propagation delay tpi — 1.6 pF 0.82/0.47 1.1/0.76 1.6/1.04 ns
without hysteresis, 50%—-50%* 0.74/1 1.1/15 1.75/2.16
Input pad propagation delay with tpi — 1.6 pF 1.11.3 1.43/1.6 2/2
hysteresis, 50%-50%* 1.75/1.63 2.67/2.22 2.92/3
Input pad propagation delay tpi — 1.6 pF 1.62/1.28 1.9/1.56 2.38/1.82
without hysteresis, 40%—60%* 1.82/1.55 2.28/1.87 2.95/2.54
Input pad propagation delay with tpi — 1.6 pF 1.88/2.1 2.2/2.4 2.7/2.75
hysteresis, 40%—60%"* 2.4/2.6 3/3.07 3.77/3.71
Input pad transition times without trfi — 1.6 pF 0.16/0.12 0.23/0.18 0.33/0.29
hysteresis*
Input pad transition times with trfi 1.6 pF 0.16/0.13 0.22/0.18 0.33/0.29
hysteresis*
Maximum input transition times® trm — — — — 25 ns

T Maximum condition for tpr, tpo, and tpv: wes model, 1.1V, /0 3.0 V (3.0-3.6 V range) or 1.65 V (1.65-1.95 V range), and 105
°C. Minimum condition for tpr, tpo, and tpv: bcs model, 1.3V, I/0 3.6 V (3.0-3.6 V range) or 1.95 V (1.65-1.95 V range), and
—40 °C. Input transition time from core is 1 ns (20%—-80%).

2 Minimum condition for tps: wes model, 1.1V, I/0 3.0 V (3.0-3.6 V range) or 1.65 V (1.65-1.95 V range), and 105 °C. tps is
measured between VIL to VIH for rising edge and between VIH to VIL for falling edge.

3 Maximum condition for tdit: bcs model, 1.3 V, /0 3.6 V (8.0-3.6 V range) or 1.95 V (1.65-1.95 V range), and —40 °C.

4 Maximum condition for tpi and trfi: wes model, 1.1 V, I/O 3.0 V (3.0-3.6 V range) or 1.65 V (1.65-1.95 V range), and 105 °C.

Minimum condition for tpi and trfi: bcs model, 1.3 V, 1/0 3.6 V or 1.95 V (1.65-1.95 V range), and —40 °C. Input transition time

from pad is 5 ns (20%—80%).

Hysteresis mode is recommended for input with transition time greater than 25 ns.
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3.6.2 Fast I/O AC Parameters

Table 22 showsthe fast 1/O AC parametersfor OVDD = 1.65-1.95 V.
Table 22. Fast I/0 AC Parameters for OVDD = 1.65-1.95 V

Test

Min.

Max.

Parameter Symbol | condition | Rise/Fall Typ. Rise/Fall | YUMtS

Duty cycle Fduty — 40 — 60 Y%

Output pad transition times’ (max. drive) tpr 25 pF 0.88/0.77 1.36/1.10 2.10/1.70 ns
50 pF 1.45/1.24 2.20/1.80 3.50/2.70

Output pad transition times’ (high drive) tpr 25 pF 1.10/0.92 1.65/1.33 2.64/2.10 ns
50 pF 1.84/1.54 2.80/2.20 4.40/3.30

Output pad transition times’ (standard drive) tpr 25 pF 1.60/1.35 2.47/1.95 3.99/3.10 ns
50 pF 2.74/2.26 4.20/3.20 6.56/4.86

Qutput pad propagation delay1 (max. drive), tpo 25 pF 1.64/1.53 2.68/2.41 4.25/3.74 ns

50%-50% 50 pF 2.15/2.01 3.47/3.08 5.50/4.77

Qutput pad propagation delay1 (high drive), tpo 25 pF 1.82/1.71 2.98/2.66 4.74/413 ns

50%-50% 50 pF 2.46/2.29 3.96/3.49 6.27/5.37

Qutput pad propagation delay1 (standard drive), tpo 25 pF 2.24/2.06 3.63/3.15 5.73/4.84 ns

50%-50% 50 pF 3.17/2.92 5.09/4.41 8.06/6.75

Output pad propagation delay1 (max. drive), tpo 25 pF 1.67/1.58 2.63/2.38 4.06/3.63 ns

40%—-60% 50 pF 2.09/1.98 3.30/2.97 5.14/4.51

Qutput pad propagation delay1 (high drive), tpo 25 pF 1.94/1.73 2.89/2.61 4.49/3.97 ns

40%—-60% 50 pF 2.34/2.22 3.69/3.30 5.76/5.01

Qutput pad propagation delay1 (standard drive), tpo 25 pF 2.15/1.99 3.39/2.99 5.28/4.53 ns

40%—-60% 50 pF 2.94/2.74 4.65/4.07 7.28/6.13

Qutput enable to output valid delay1 (max. drive), tpv 25 pF 1.87/1.70 3.06/2.71 4.97/4.30 ns

50%-50% 50 pF 2.36/2.16 3.83/3.37 6.18/5.30

Qutput enable to output valid delay1 (high drive), tpv 25 pF 2.05/1.88 3.67/2.98 5.46/4.72 ns

50%-50% 50 pF 2.68/2.45 4.32/3.78 6.98/5.92

QOutput enable to output valid delay1 (standard tpv 25 pF 2.49/2.25 4.06/3.50 6.57/5.49 ns

drive), 50%—-50% 50 pF 3.40/3.08 5.50/4.73 8.88/7.37

Output enable to output valid delay1 (max. drive), tpv 25 pF 1.90/1.74 3.00/2.69 4.76/4.18 ns

40%—-60% 50 pF 2.30/2.13 3.65/3.24 5.79/5.02

Output enable to output valid delay1 (high drive), tpv 25 pF 2.06/1.90 3.28/2.33 5.21/4.54 ns

40%—-60% 50 pF 2.56/2.37 4.04/3.59 6.43/5.54

Output enable to output valid delay1 (standard tpv 25 pF 2.39/2.18 3.80/3.18 6.05/5.14 ns

drive), 40%—60% 50 pF 3.16/2.89 5.03/4.37 8.02/6.72

Qutput pad slew rate? (max. drive) tps 25 pF 0.40/0.57 0.72/0.97 1.2/1.5 V/ns
50 pF 0.25/0.36 0.43/0.61 0.72/0.95

Qutput pad slew rate? (high drive) tps 25 pF 0.38/0.48 0.59/0.81 0.98/1.27 V/ns
50 pF 0.20/0.30 0.34/0.50 0.56/0.72

Qutput pad slew rate? (standard drive) tps 25 pF 0.23/0.32 0.40/0.55 0.66/0.87 V/ns
50 pF 0.13/0.20 0.23/0.34 0.38/0.52
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Timing parameters for UDMA out-bursts are listed in Table 40.
Table 40. Timing Parameters UDMA Out-Bursts

Par:TmAeter Parsarr)::ter Value How to Meet?
tack tack tack(min.) = (time_ack x T) — (tskew1 + tskew2) time_ack
tenv tenv tenv(min.) = (time_env x T) — (tskew1 + tskew2) time_env

tenv(max.) = (time_env x T) + (tskew1 + tskew2)
tdvs tdvs tdvs = (time_dvs x T) — (tskew1 + tskew2) time_dvs
tdvh tdvh tdvs = (time_dvh x T) — (tskew1 + tskew2) time_dvh
tcyc tcyc tcyc = time_cyc x T — (tskew1 + tskew?2) time_cyc
t2cyc — t2cyc =time_cyc x2 x T time_cyc
trfs1 trfs trfs = 1.6 x T + tsui + tco + tbuf + tbuf —
— tdzfs tdzfs = time_dzfs x T — (tskew1) time_dzfs
tss tss tss = time_ss x T — (tskew1 + tskew2) time_ss
tmli tdzfs_mli tdzfs_mli =max.(time_dzfs, time_mli) x T — (tskew1 + tskew?2) —
tli tli1 tli1 >0 —
tli thi2 fi2 >0 —
tli tli3 i3 >0 —
tcvh tcvh tcvh = (time_cvh x T) — (tskew1 + tskew2) time_cvh
— ton ton =time_on x T — tskew1 —
toff toff = time_off x T — tskew1

3.7.3 Digital Audio Mux (AUDMUX) Timing

The AUDMUX provides a programmable interconnect logic for voice, audio, and data routing between
internal seria interfaces (SSI and SAP) and external serial interfaces (audio and voice codecs). The AC
timing of AUDMUX external pinsis governed by the SSI modules. For more information, see

Section 3.7.17, “Synchronous Serial Interface (SSI) Timing.”

3.74 CMOS Sensor Interface (CSI) Timing
The CSl enables the chip to connect directly to external CM OS image sensors, which are classified as
dumb or smart as follows:

*  Dumb sensors only support traditional sensor timing (vertical sync (VSY NC) and horizontal sync
(HSYNC)) and output-only Bayer and statistics data.

»  Smart sensors support CCIR656 video decoder formats and perform additional processing of the
image (for example, image compression, image pre-filtering, and various data output formats).

The following subsections describe the CSI timing in gated and ungated clock modes.
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Table 43. CSPI Interface Timing Parameters

ID Parameter Description Symbol Minimum Maximum Units
t1 CSPI master SCLK cycle time teiko 60.2 — ns
t2 CSPI master SCLK high time telkoH 22.65 — ns
t3 CSPI master SCLK low time telkoL 22.47 — ns
t1’ CSPI slave SCLK cycle time toiki 60.2 — ns
t2’ CSPI slave SCLK high time toikiH 30.1 — ns
t3 CSPI slave SCLK low time telkiL 30.1 — ns
t4  |CSPISCLK transition time oy 2.6 8.5 ns
t5 SSn output pulse width twsso | 2Tscik® +T wait — —
t5’ SSninput pulse width twssi Toer' — —
t6 SSnoutput asserted to first SCLK edge (SS output setup | tggeo 3Tsak — —
time)
t6’ SSninput asserted to first SCLK edge (SS input setup tsssi Tper — —
time)
t7 CSPI master: Last SCLK edge to SSn negated (SS tHsso 2T ek — —
output hold time)
t7’ CSPI slave: Last SCLK edge to SSn negated (SS input tHssi 30 — ns
hold time)
8 CSPI master: CSPI1_RDY low to SSn asserted tsray 2Tper 5Tper —
(CSPI1_RDY setup time)
19 CSPI master: SSn negated to CSPI1_RDY low tHrdy 0 — ns
t10 Output data setup time tsdatao | (tclkoL ©OF telkoH OF — —
toiiL OF tcékiH) -
Tipg
t11 Output data hold time tHdatao | lclkoL OF tcikoH OF — —
toikiL OF teikiH
t12 Input data setup time tsdatai Tipg + 0.5 — ns
t13 Input data hold time tHdatai 0 — ns
t14 Pause between data word toause 0 — ns

-y

The output SCLK transition time is tested with 25 pF drive.

Tsqik = CSPI clock period

Twait = Wait time, as specified in the sample period control register
Tper = CSPI reference baud rate clock period (PERCLK2)

Tipg = CSPI main clock IPG_CLOCK period

a W N

3.7.6 External Memory Interface (EMI) Timing

The EMI module includes the enhanced SDRAM/LPDDR memory controller (ESDCTL), NAND Flash
controller (NFC), and wireless external interface module (WEIM). The following subsections give timing
information for these submodules.
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3.7.6.1 ESDCTL Electrical Specifications

3.7.6.11 SDRAM Memory Controller

The following diagrams and tables specify the timings related to the SDRAMC module which interfaces
SDRAM.

| | SD1|-
SDCLK |

SDCLK

I | SD2
SD4 < | [*SD3>
cs !
|
[ SD5 -

WEW /:

SD7
ADDR ROW/BA COL/BA

«——— SD10———

DQ
| | |
| I
SD4
DQM I |
| I
| | Note: CKE is high during the read/write cycle.
SD5
Figure 25. SDRAM Read Cycle Timing Diagram
Table 44. DDR/SDR SDRAM Read Cycle Timing Parameters
ID Parameter Symbol Min. Max. Unit
SD1 SDRAM clock high-level width' tCH 3.4 41 ns
SD2 SDRAM clock low-level width' tCL 3.4 41 ns
SD3 SDRAM clock cycle time tCK 7.5 — ns
SD4 CS, RAS, CAS, WE, DQM, CKE setup time tCMS 2.0 — ns
SD5 CS, RAS, CAS, WE, DQM, CKE hold time tCMH 1.8 — ns
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DTACK
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Figure 38. WEIM Bus Timing Diagram

Table 56. WEIM Bus Timing Parameters'

ID Parameter Min. Max. Unit
WE1  |BCLK cycle time? 14.5 — ns
WE2 |BCLK low-level width® 7 — ns
WES3 BCLK high-level width? 7 — ns
WE4 Clock fall to address valid 15 21 ns
WE5 | Clock rise/fall to address invalid 22 25 ns
WE6 Clock rise/fall to CS[x] valid 15 19 ns
WE?7 |Clock rise/fall to CS[x] invalid 3.3 5 ns

i.MX25 Applications Processor for Automotive Products, Rev. 10

Freescale Semiconductor




7\
BCLK L h [ \J \ _/,_\_/—\_/—\_/—\_/h\
WE4—> |<— > |<— WE5
ADDR Last Valid Addr]) Address| V1 ]
TS WE6-> \L( > |<— WE7
AW _ WE8 > |« > /« WE9
___ WE14  —» < WE15
BA ———>=[€ J/
OE
_ WE12—» < > l«-WE13
EBly] \ V
1
WE24? <
ece A j | VA
WE22 > <
WE17_» ¢+ <— WE17
patA ———— Vi Vi+d] V1+8)(V1+12)
WE16 > |=< WE16 > |<-

Figure 42. Synchronous Memory TIming Diagram for Burst Write Access—
BCS=1, WSC=4, SYNC=1, DOL=0, PSR=1

WA NARNAR W A
BCLK _/—\_/ JLF
ADDR/ WES > < > | < WE5 WE17 » <
M_DATA | Last Valid Addr Address V1 Write Data -
_ WEB->| |« > < WE16 WE7 > <
CS[x] —=n ~
BW — WE8> i< WE9 > <
Write [
S WE14>| | «<+— —>| |« WE15
[BA L
OE
__ WE12>| |<
EB[y] L WE13»F

Figure 43. Muxed A/D Mode Timing Diagram for Synchronous Write Access—

WSC=7, LBA=1, LBN=1, LAH=1
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Figure 48. Asynchronous A/D Mux Write Access
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Figure 49. DTACK Read Access

Table 57. WEIM Asynchronous Timing Parameters Relative to Chip Select Table

Determination By Max
Ref No. Parameter Synchronous Measured Min (If133 MHz is Unit
Parameters’ supported by SoC)
WES31 CS[x] valid to Address Valid WE4 — WE6 — CSA? — 3-CSA ns
WE32 | Address Invalid to CS[x] invalid WE7 — WE5 — CSN® — 3-CSN ns
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Figure 51 shows the ESAI receive timing diagram.
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Figure 51. ESAI Receive Timing Diagram
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Figure 52 shows the ESAlI HCKT timing diagram.
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Figure 52. ESAI HCKT Timing
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T A device must internally provide a hold time of at least 300 ns for I2DAT signal in order to bridge the undefined region of the
falling edge of 12CLK.

2 The maximum hold time has only to be met if the device does not stretch the LOW period (ID no IC5) of the 12CLK signal

3 A Fast-mode 12C-bus device can be used in a Standard-mode 12C-bus system, but the requirement of Set-up time (ID No IC7)
of 250 ns must then be met. This is automatically the case if the device does not stretch the LOW period of the 12CLK signal.

If such a device does stretch the LOW period of the 12CLK signal, it must output the next data bit to the I2DAT line
max_rise_time(ID No IC9) + data_setup_time(ID No IC7) = 1000 + 250 = 1250 ns (according to the Standard-mode 12C-bus
specification) before the 12CLK line is released.

4 Cy, = total capacitance of one bus line in pF.

Table 70. 12C Module Timing Parameters: 1.8 V +/-0.10 V

Standard Mode
ID Parameter Unit

Min. Max.
IC1 I12CLK cycle time 10 - us
IC2 Hold time (repeated) START condition 4.0 - us
IC3 Set-up time for STOP condition 4.0 - us
IC4 Data hold time o’ 3.452 us
IC5 HIGH Period of I2CLK Clock 4.0 - us
IC6 LOW Period of the 12CLK Clock 4.7 - us
IC7 Set-up time for a repeated START condition 47 - us
IC8 Data set-up time 250 - ns
IC9 Bus free time between a STOP and START condition 4.7 - us
IC10 Rise time of both I2DAT and 12CLK signals - 1000 ns
IC11 Fall time of both 12DAT and 12CLK signals - 300 ns
IC12 Capacitive load for each bus line (Cy,) - 400 pF

T A device must internally provide a hold time of at least 300 ns for I2DAT signal in order to bridge the undefined region of the
falling edge of 12CLK.

2 The maximum hold time has only to be met if the device does not stretch the LOW period (ID no IC5) of the 12CLK signal
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Figure 73. Boundary Scan (JTAG) Timing Diagram
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3.7.17.2

SSI Receiver Timing with Internal Clock

Figure 79 shows the timing for the SSI receiver with internal clock. Table 82 describes the timing
parameters (SS1-SS51) shown in the figure.
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SS5 —> - < SS3
SS2 > S SS4
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—> < (. > [<ssi3
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SS20 —>»| (<
<>|— SS21
Ce
AUDn_RXD 25 ><
(Input) £S
<«——SS47 —»| SS51—>
< 5549
Ss48 «—>| |<«—>|— S50
AUDN_RXC m
(Output)

Figure 79. SSI Receiver Internal Clock Timing Diagram

Table 82. SSI Receiver Timing with Internal Clock

ID Parameter Min. Max. Unit
Internal Clock Operation
SS1 (Tx/Rx) CK clock period 814 — ns
882 (Tx/Rx) CK clock high period 36.0 — ns
SS3 (Tx/Rx) CK clock rise time — 6.0 ns
SS4 (Tx/Rx) CK clock low period 36.0 — ns
SS5 (Tx/Rx) CK clock fall time — 6.0 ns
SS7 (Rx) CK high to FS (bl) high — 15.0 ns
SS9 (Rx) CK high to FS (bl) low — 15.0 ns
SS11 (Rx) CK high to FS (wl) high — 15.0 ns
SS13 (Rx) CK high to FS (wl) low — 15.0 ns
SS20 SRXD setup time before (Rx) CK low 10.0 — ns
SS21 SRXD hold time after (Rx) CK low 0.0 — ns
Oversampling Clock Operation
SS47 Oversampling clock period 15.04 — ns
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h

Figure 84 representsthe usage of the ADC with idle cycles between conversions. Thisdiagramisvalid for
any value of N equal or greater than 1.
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Figure 84. ADC Usage with Idle Cycles Between Conversions

3.7.19 UART Timing
This section describes the timing of the UART module in serial and parallel mode.
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3.7.19.2 UART Infrared (IrDA) Mode Timing
The following subsections describe the UART transmit and receive timing in IrDA mode.

3.7.19.2.3 UART IrDA Mode Transmit Timing

Figure 87 depicts the UART transmit timing in IrDA mode, showing only 8 data bits and 1 stop bit.
Table 88 describes the timing parameters (UA3-UA4) shown in the figure.

UA3 UA3 VA4 UA3 UA3
N -—>
TXD

(output)

Start Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Possible ~ STOP

Bit Parity BIT
Bit
Figure 87. UART IrDA Mode Transmit Timing Diagram
Table 88. UART IrDA Mode Transmit Timing Parameters

ID Parameter Symbol Min. Max. Units
UA3 | Transmit bit time in IrDA mode |  tyigpit 1/Fpaud rate' — Tref clk 1/Foaud_rate + Tref ck —
UA4 Transmit IR pulse duration triRpulse (8/16) x (1/Fpaud_rate) = Tref_alk | (8/16) X (1/Fpaug rate) + Tref ck —

1 Fpaud_rate: Baud rate frequency. The maximum baud rate the UART can support is (ipg_perclk frequency)/16.
2 Tret ok The period of UART reference clock ref_clk (ipg_perclk after RFDIV divider).

3.7.19.2.4 UART IrDA Mode Receive Timing

Figure 88 shows the UART receive timing for IrDA mode, for aformat of 8 data bitsand 1 stop bit.
Table 89 describes the timing parameters (UA5-UAG6) shown in the figure.

UAS UA5 UAG UAS | UAS5
D e » D e

RXD
(input)

Start Bit0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Possible ~ STOP

Bit Parity BIT

Bit
Figure 88. UART IrDA Mode Receive Timing Diagram
Table 89. UART IrDA Mode Receive Timing Parameters
ID Parameter Symbol Min. Max. Units

UA5 | Receive bit time' in IrDA mode | trippit | 1/Fbaud rate> = 1/(16 X Foaud rate) | 1/Foaud rate + 1416 X Fpaud rate) | —

UA6 Receive IR pulse duration tRIRpulse 1.41 us (5/16) x (1/Fpaud_rate) —

! The UART receiver can tolerate 1/(16 x Fpaud_rate) tolerance in each bit. But accumulation tolerance in one frame must not
exceed 3/(16 x Fyauq rate)-
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Figure 90 shows the USB receive waveform in DAT_SEO bidirectional mode diagram.

Receive
USB_TXOE_B
USB_DAT_VP
USB_SE0_VM
USs ‘ ‘ US7/US8 uUss
— - — D B -

Figure 90. USB Receive Waveform in DAT_SEO Bidirectional Mode

Table 91 showsthe OTG port timing specification in DAT_SEO bidirectional mode.
Table 91. OTG Port Timing Specification in DAT_SEO Bidirectional Mode

No. Parameter Signal Name Direction Min. Max. Unit Condltlon_s/
Reference Signal

Us1 Tx rise/fall time USB_DAT_VP Out — 5.0 ns 50 pF

us2 Tx rise/fall time USB_SEO0_VM Out — 5.0 ns 50 pF

us3 Tx rise/fall time USB_TXOE_B Out — 5.0 ns 50 pF

us4 Tx duty cycle USB_DAT_VP Out 49.0 51.0 Y% —

uUs5 Enable Delay USB_DAT_VP In — 8.0 ns USB_TXOE_B
USB_SEO0_VM

use Disable Delay USB_DAT_VP In — 10.0 ns USB_TXOE_B
USB_SEO0_VM

us7 Rx rise/fall time USB_DAT_VP In — 3.0 ns 35 pF

uss Rx rise/fall time USB_SEO0_VM In — 3.0 ns 35 pF

3.7.20.1.2 DAT_SEO0 Unidirectional Mode Timing

Table 92 defines the DAT_SEO unidirectional mode signals.
Table 92. Signal Definitions—DAT_SEOQ Unidirectional Mode

Name Direction Signal Description
USB_TXOE_B Out Transmit enable, active low
USB_DAT_VP Out Tx data when USB_TXOE_B is low
USB_SEO0_VM Out SEO drive when USB_TXOE_B is low
USB_VP1 In Buffered data on DP when USB_TXOE_B is high
USB_VM1 In Buffered data on DM when USB_TXOE_B is high
USB_RCV In Differential Rx data when USB_TXOE_B is high
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Table 95 showsthe USB port timing specification in VP_VM bidirectional mode.
Table 95. USB Port Timing Specifications in VP_VM Bidirectional Mode

No. Parameter Signal Name | Direction Min. Max. Unit Refgr‘:er;?::ics)?;nal
usis Tx rise/fall time USB_DAT_VP Out — 5.0 ns 50 pF
us19 Tx rise/fall time USB_SE0_VM Out — 5.0 ns 50 pF
uS20 Tx rise/fall time USB_TXOE_B Out — 5.0 ns 50 pF
us21 Tx duty cycle USB_DAT_VP Out 49.0 51.0 % —
us22 Tx high overlap USB_SEO_VM Out 0.0 — ns USB_DAT_VP
us23 Tx low overlap USB_SEO0_VM Out — 0.0 ns USB_DAT_VP
us24 Enable delay USB_DAT_VP In — 8.0 ns USB_TXOE_B

USB_SEO0_VM
us25 Disable delay USB_DAT_VP In — 10.0 ns USB_TXOE_B
USB_SEO0_VM
uUS26 Rx rise/fall time USB_DAT_VP In — 3.0 ns 35 pF
us27 Rx rise/fall time USB_SEO0_VM In — 3.0 ns 35 pF
us28 Rx skew USB_DAT_VP Out —4.0 +4.0 ns USB_SE0_VM
usS29 Rx skew USB_RCV Out -6.0 +2.0 ns USB_DAT_VP
3.7.20.1.4 VP_VM Unidirectional Mode Timing

Table 96 defines the signalsfor USB in VP_VM unidirectional mode.
Table 96. Signal Definitions for USB VP_VM Unidirectional Mode

Name Direction Signal Description
USB_TXOE_B Out Transmit enable, active low
USB_DAT_VP Out Tx VP data when USB_TXOE_B is low
USB_SEO0_VM Out Tx VM data when USB_TXOE_B is low
USB_VP1 In Rx VP data when USB_TXOE_B is high
USB_VM1 In Rx VM data when USB_TXOE_B is high
USB_RCV In Differential Rx data
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