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Devices in the MC9S08JE128 series

A complete description of the modules included on each device is provided in the following table.

Table 2. Versions of On-Chip Modules

Module Version

[EnY

Analog-to-Digital Converter (ADC12)
Digital to Analog Converter (DAC)
Programmable Delay Block

Inter-Integrated Circuit (IIC)

Central Processing Unit (CPU)

On-Chip In-Circuit Debug/Emulator (DBG)
Multi-Purpose Clock Generator (MCG)

Low Power Oscillator (XOSCVLP)

Carrier Modulator Timer (CMT)

Programable Analog Comparator (PRACMP)

Serial Communications Interface (SCI)

Serial Peripheral Interface (SPI)
Time of Day (TOD)

Universal Serial Bus (USB)

Timer Pulse-Width Modulator (TPM)
System Integration Module (SIM)
Cyclic Redundancy Check (CRC)
Keyboard Interrupt (KBI)

Voltage Reference (VREF)

Voltage Regulator (VREG)

Interrupt Request (IRQ)

Flash Wrapper
GPIO
Port Control

RPIN|PIWIFRPIPIN®WYPW[R|PIO[DRPR[P|IP[WOWW|O|W|FR|F

The block diagram in Figure 1 shows the structure of the MC9S08JE128 series MCU.

4 Freescale Semiconductor

Preliminary — Subject to Change



DADP/M [3:0]

Devi

ces in the MC9S08JE128 series

Yy

DACO

_—
-

Y

VDDA/NSSA
VREFH/VREFL

ADC

COCOx

HWTRS[H:A] |

&

AD[11:4]
DADP/M[3:0]

Y

VDDANSSA

VREFH/VREFL

VREFO _

VDDANVSSA

DACO

Dtrig

PDB

HWTRS[H:A]
Dtrig

i

ACMPO

&

PRACMP

ACMPO *

Sci

RX1
1

7t

SCI2

RX2

4}

lic

SDA
SCL

IRO

VREF

7

KBI2

KBI1 &

KBI1P[7:0]
KBI2P[7:0]

PTDO/BKGD/MS

BT

PTD1/CMPP2/
RESET

PTE4/CMPP3/
TPMCLK/IRQ

FB_AD[19:0]

Hardware CRC

BDM | DBG

BKGDMS| INTC

V1 ColdFire Core
with MAC

SIM

COP| LVD [IRQ

FLASH1
128/64 KB

FLASH2
128/64 KB

CMT

IRO
TPM1

TPM1CH[3:0]
(4-0'1) TPMCLK

LAt

TPM2

RGPIO

TPM2CH[3:0]
(4-Ch) TPMCLK

7

A

RGPIO[15:8]

RGPIO[7:0] REF

M
CLK__IRCLK

SPI

|

MOSH 581

[

=

Clock Check

MISO1 SPSCK1

control

& Select

SPI2

MOSI2 §S2
MISO2 SPSCK2

MINI-
FLEXBUS

G

FB_D[7:0]
FB_AD[19:0]

=

Robust
Update
Manager

RAM
32KB

VREG

USB_DM
USB_DP
USB_ALTCLK

USBOTG

EXTAL2
XTALZ

XO0SC2 cLko

EXTAL1
XTAL1

XOSC1 CLKO

USB_PULLUP(D+)
USB_DM_DOWN
USB_DP_DOWN
USB_VBUSVLD
SB_ID

USB_SESSVLD
JSE

A_A

control

TOD

| poic || PotB [[  Porta

Port D

i

PotE ||

I

~

Port F

PotH | pPonc ||

Port J

o

- PTA7

-=—» PTAB

-— PTAS

- PTA4

- PTA3/KBI1FP2/FB_DG&/ADP5
~-«—» PTA2/KBI1P1/RX1/ADP4

- PTA1/KBIPO/TX1/FB_D1
~«—» PTAQ/FB_D2/S51

-=— PTB7/KBI1P4/RGPIOP1/FB_ADO
-=—» PTB6/KBI1P3/RGPIOPO/FE_AD17
-=—» PTBS/XTALZ

-—» PTB4/EXTALZ

-€—> PTE3/XTAL1

-—» PTB2/EXTAL1

- PTB1/BLMS

-=—= PTBEO

~<— PTC7/KBI2P2/CLKOUT/ADP11
-=—> PTCG/KBIZP1/PRACMPO/ADP10
~=—>» PTC5/KBI2PO/CMPP1/ADP9
-=—» PTC4/KBI1P7/CMPPO/ADPS
~«—» PTC3/KBI1P6/S52/ADP7

-=—» PTC2/KB|1P5/SPSCK2/ADPG
-=— PTC1/MISO2/FB_DO/FB_ADA
-—» PTCO/MOSI2/FB_OE/FB_CS0

~—>» PTD7/USB_PULLUP(D+)/RX1

~«—> PTD6/USB_ALTCLK/TX1

~«—» PTD5/SCL/RGPIOP11/TPM1CH3

~—> PTD4/SDA/AGPIOP10/TPM1CH2

~<—> PTD3/USB_PULLUP(D+)/RGPIOPS/
TPM1CH1

~—> PTD2/USB_ALTCLK/RGPIOPS/
TPM1CHO

~—> PTD1/CMPP2/RESET

~-<—> PTDO/BKGD/MS

-=—» PTE7/USB_VBUSVLD/TPM2CH3

-=—= PTEG/FB_RW/USB_SESSEND/RX2

-«=—» PTE5S/FB_D7/USB_SESSVLD/TX2

~=— PTE4/CMPP3/TPMCLK/IRQ

-=—» PTE3/KBI2ZPE/FB_ADS

- PTE2/KBIZPS/RGPIOP14/FB_AD7

-=—>» PTE1/KBI2ZP4/RGPIOP13/FB_ADS

-=—» PTEQO/KBI2ZP3/FB_ALE/FB_CS1

——= PTF7/MISO1

~-=— PTF&/MOSIH

-=—» PTF5/KBI2P7/FB_D3/FB_ADS

-=—» PTF4/SDA/FB_D4/FB_AD10

-=—» PTF3/SCLUFB_D5/FB_AD11

- PTF2/TX2/USB_DM_DOWN/
TPM2CHO

-3 PTF1/RX2/USB_DP_DOWN/
TPM2CH1

--=— PTFO/USB_ID/TPM2CH2

-«—= PTGT7/FB_AD18

- PTGBE/FB_AD19

- PTG2/USE DOWN
-<—>» PTG1/USB_SESSEND
-—» PTGO/SPSCK1

-—3» PTH7/RGPIOP7/FB_D2
-—3 PTHE/RGPIOPE/FB_D3
-—» PTH5/RGPIOPS/FB_D4
~—= PTH4/RGPIOP4
-=—3= PTHI/RGPIOP3
-—3 PTH2/RGPIOP2
< PTH1/FB_D0
—» PTHO/FB_OE
l=—> PTJ7/FB_AD13
-— P TJ6/FB_AD14
|—2 PTJ5/FB_AD15
— PTJ4/RGPIOP15/FB_AD16
l-e—> PTJ3/RGPIOP12/FB_ADS

- PTJ2/FB_AD4
[=—>= PTJ1/FB_AD3

e— PTJO/FB_AD2

Vopiza

VSI.E.S

|

ireen - pins not available on the 100, 81, or 80-pin package.

USB_DM USB.DP \ cgas YBUS  Blue - pins not available on the 81 or 80-pin package.

Red - pins not available on the 80-pin package.

Figure 1. MC9S08JE128 series Block Diagram
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Devices in the MC9S08JE128 series

1.1.2  80-Pin LQFP

The following figure shows the 80-pin LQFP pinout configuration.
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Figure 3. 80-Pin LQFP
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Devices in the MC9S08JE128 series

1.1.3 81-Pin MAPBGA
The following figure shows the 81-pin MAPBGA pinout configuration.

1 2 3 4 5 6 7 8 9
A IRO PTGO PTF6 USB_DP VBUS VUSB33 PTF4 PTF3 PTE4
B PTF7 PTAO PTG1 USB_DM PTF5 PTE7 PTF1 PTFO PTE3
C PTA4 PTAS PTAG6 PTAL PTF2 PTE6 PTES PTE2 PTE1

PTA2 PTA3 PTD5 | PTD7 PTEO
VDD3 vDD1 PTD2 | PTD3 PTD6
VsS3 Vss1 PTB7 PTC7 PTD4
VREFO PTB6 PTCO | PTC1 PTC2
PTC3 PTC4 PTDO | PTC5 PTC6
PTB2 PTB3 PTD1 PTB4 PTB5

Figure 4. 81-Pin MAPBGA

8 Freescale Semiconductor
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Devices in the MC9S08JE128 series

1.2 Pin Assignments by Packages
Table 3. Package Pin Assignments
Package
<
SO |a |g | Defaul ALT1 ALT2 ALT3 Composite Pin Name
% 9 9, Function
HERE
(e0]
B2 | 1 | 1 PTAO SS1 — — PTA0/SS1
Al | 2 | 2 IRO — — — IRO
c4 | 3 | — PTAL KBI1PO X1 — PTAL/KBI1PO/TX1
D5 | 4 | — PTA2 KBI1P1 RX1 ADP4 PTA2/KBI1P1/RX1/ADP4
D6 | 5 | — PTA3 KBI1P2 ADP5 — PTA3/KBI1P2/ADP5
cCi1| 6 | 3 PTA4 — — — PTA4
c2| 7| 4 PTA5 — — — PTA5
c3| 8| 5 PTA6 — — — PTA6
D2 | 9 | 6 PTA7 — — — PTA7
D3 | 10 | 7 PTBO — — — PTBO
D4 | 11 | 8 PTB1 BLMS — — PTB1/BLMS
J [ 12| 9 VSSA — — — VSSA
J2 | 13 | 10 | VREFL — — — VREFL
D1 | 14 | 11 NC — — — NC
El | 15 | 12 NC — — — NC
F2 | 16 | 13 | DADP2 — — — DADP2
F1 | 17 | 14 NC — — — NC
E2 | 18 | 15 | DADM2 — — — DADM2
F3 | 19 | 16 NC — — — NC
E3 | 20 | 17 NC — — — NC
G2 | 21 | 18 | DACO — — — DACO
G3 | 22 | 19 | DADP3 — — — DADP3
H4 | 23 | 20 NC — — — NC
G4 | 24 | 21 | DADM3 — — — DADM3
Gl | 25 | 22 | DADPO — — — DADPO
H1 | 26 | 23 | DADMO — — — DADMO
G5 | 27 | 24 | VREFO — — — VREFO
H3 | 28 | — | DADP1 — — — DADP1
H2 | 29 | — | DADM1 — — — DADM1

Freescale Semiconductor
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Devices in the MC9S08JE128 series

Table 3. Package Pin Assignments (Continued)

Package

<

O |a | g | Defaul ALT1 ALT2 ALT3 Composite Pin Name

% 9 9. Function

=18 |3

0

J3 | 30 | 25 | VREFH — — — VREFH

J4 | 31| 26 | VDDA — — — VDDA

F4 | 32 | 27 VSS2 — — — VSS2

J5 | 33 | 28 PTB2 EXTAL1 — — PTB2/EXTAL1

J6 | 34 | 29 PTB3 XTAL1 — — PTB3/XTAL1

E4 | 35 | 30 | VDD2 — — — VDD2

J8 | 36 | 31 PTB4 EXTAL2 — — PTB4/EXTAL2

J9 | 37 | 32 PTB5 XTAL2 — — PTB5/XTAL2

G6 | 38 | — PTB6 KBI1P3 — — PTB6/KBI1P3

F7 | 39 | — PTB7 KBI1P4 — — PTB7/KBI1P4

G7 | 40 | 33 PTCO MOSI2 — — PTCO/MOSI2

G8 | 41 | 34 PTC1 MISO2 — — PTC1/MISO2

G9 | 42 | 35 PTC2 KBI1P5 SPSCK2 ADP6 PTC2/KBI1P5/SPSCK2/ADP6

H5 | 43 | 36 PTC3 KBI1P6 Ss2 ADP7 PTC3/KBI1P6/SS2/ADP7

H6 | 44 | 37 PTC4 KBI1P7 CMPPO ADPS8 PTC4/KBI1P7/CMPPO/ADP8

H8 | 45 | 38 PTC5 KBI2P0 CMPP1 ADP9 PTC5/KBI2PO/CMPP1/ADP9

HO | 46 | 39 PTC6 KBI2P1 PRACMPO| ADP10 PTC6/KBI2P1/PRACMPO/ADP10

F8 | 47 | 40 PTC7 KBI2P2 CLKOUT | ADP11 PTC7/KBI2P2/CLKOUT/ADP11

H7 | 48 | 41 PTDO BKGD MS — PTDO/BKGD/MS

J7 | 49 | 42 PTD1 CMPP2 RESET — PTD1/CMPP2/RESET

E7 | 50 | 43 PTD2 TPM1CHO — — PTD2TPM1CHO

ES | 51 | 44 PTD3 TPM1CH1 — — PTD3/TPM1CH1

F9 | 52 | 45 PTD4 SDA TPM1CH2 — PTD4/SDA/TPM1CH2

D7 | 53 | 46 PTD5 SCL TPM1CH3 — PTD5/SCL/TPM1CH3

E9 | 54 | 47 PTD6 TX1 — — PTD6/TX1

D8 | 55 | 48 PTD7 RX1 — — PTD7/RX1

D9 | 56 | — PTEO KBI2P3 — — PTEO/KBI2P3

c9 | 57 | — PTE1 KBI2P4 — — PTE1/KBI2P4

Cc8 | 58 | — PTE2 KBI2P5 — — PTE2/KBI2P5

B9 | 59 | — PTE3 KBI2P6 — — PTE3/KBI2P6

A9 | 60 | 49 PTE4 CMPP3 TPMCLK IRQ PTE4/CMPP3/TPMCLK/IRQ
10 Freescale Semiconductor

Preliminary — Subject to Change




2.2 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only, and functional operation at the maxima is not guaranteed. Stress beyond the

limits specified in the following table may affect device reliability or cause permanent damage to the device. For functional

operating conditions, refer to the remaining tables in this section.

Table 5. Absolute Maximum Ratings

Preliminary Electrical Characteristics

# Rating Symbol Value Unit
1 Supply voltage Vop -0.3t0 +3.8 \%
2 Maximum current into Vpp Ibp 120 mA
3 Digital input voltage Vin -0.3t0 Vpp+ 0.3 \Y
4 Instantaneous maximum current Ip +25 mA
Single pin limit (applies to all port pins) 2 3

5 Storage temperature range Tstg -551t0 150 °C

1 Input must be current limited to the value specified. To determine the value of the required
current-limiting resistor, calculate resistance values for positive (Vpp) and negative (Vgg) clamp
voltages, then use the larger of the two resistance values.

2 All functional non-supply pins are internally clamped to Vgg and Vpp.

3

rate is very low (which would reduce overall power consumption).

Power supply must maintain regulation within operating Vpp range during instantaneous and operating
maximum current conditions. If positive injection current (V| > Vpp) is greater than Ipp, the injection
current may flow out of Vpp and could result in external power supply going out of regulation. Ensure
external Vpp load will shunt current greater than maximum injection current. This will be the greatest
risk when the MCU is not consuming power. Examples are: if no system clock is present, or if the clock

This device contains circuitry protecting against damage due to high static voltage or electrical fields; however, it is advised

that normal precautions be taken to avoid application of any voltages higher than maximum-rated voltages to this

high-impedance circuit. Reliability of operation is enhanced if unused inputs are tied to an appropriate logic voltage level (for
instance, either Vgg or Vpp).

Freescale Semiconductor
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Preliminary Electrical Characteristics

2.5

DC Characteristics

This section includes information about power supply requirements, 1/0 pin characteristics, and power supply current in various
operating modes.

Table 9. DC Characteristics

Num | Symbol Characteristic Condition | Min Typ Max Unit C
1 Vpp |Operating — 1.8 | — 3.6 v .
Voltage
5 Von |Output high All /O pins, low-drive strength
voltage
1.8V, load | VoD = | — — v c
=—-600pA | 05
All 1/O pins, high-drive strength
2.7V, lioad | VoD —| — — v P
=-10 mA 0.5
18V, ILO&d = VDD - —_— —_ \Y C
-3 mA 0.5
3 lont |Output high Max total Iy for all ports
current
—|—‘— loo‘mA‘D
4 VoL |Output low All /O pins, low-drive strength
voltage
18V, lgad | — — 0.5 v c
=600 pA
All 1/O pins, high-drive strength
27V, load | — — 0.5 v p
=10 mA
18V, load | — — 0.5 v c
=3 mA
5 lo,t  |Output low Max total o — — — 100 mA D
current for all ports
6 Vi |Input high voltage all digital inputs
all digital | 0.70 x — — \%
inputs, Vpp P
VDD >27V
all digital | 0.85 x — — \%
inpUtS, VDD p
2.7V > VDD
>18V

16

Preliminary — Subject to Change

Freescale Semiconductor



Preliminary Electrical Characteristics

7 Power supply must maintain regulation within operating Vpp range during instantaneous and operating
maximum current conditions. If positive injection current (V|, > Vpp) is greater than Ipp, the injection current
may flow out of Vpp and could result in external power supply going out of regulation. Ensure external Vpp
load will shunt current greater than maximum injection current. This will be the greatest risk when the MCU
is not consuming power. Examples are: if no system clock is present, or if clock rate is very low (which would
reduce overall power consumption).

Maximum is highest voltage that POR is guaranteed.

Run at 1 MHz bus frequency

10 Low voltage detection and warning limits measured at 1 MHz bus frequency.

1 Factory trimmed at Vpp, = 3.0 V, Temp = 25°C

8
9

Freescale Semiconductor
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Preliminary Electrical Characteristics

2.6  Supply Current Characteristics
Table 10. Supply Current Characteristics
Symbol Parameter Bus Vpp (V) Typ? Max unit | TemP C
Freq pb (°C)
Rlpp |Run FEI mode
supply All modules ON
current
24 MHz 3 20 24 ma | A0 p
25
24 MHz 3 20 TBD mA 105 P
3 -40 to
20 MHz 18 — mA 105 T
3 —-40to
8 MHz 8 — mA 105 T
3 —40 to
1 MHz 1.8 — mA 105 T
Rlpp |Run FEI mode; All modules OFF
supply
current
—40 to
24 MHz 3 12.3 TBD mA 105 C
—40 to
20 MHz 3 10.5 — mA 105 T
3 —-40to
8 MHz 4.8 — mA 105 T
3 —-40to
1 MHz 1.3 — mA 105 T
Ripp |Run LPS=0; All modules OFF
supply
current
16 kHz 3 —-40to
FBILP TBb o hA 105 T
16 kHz 3 -40to
FBELP TBD - KA 105 T
RI Run supply LPS=1, all modules OFF
DD |current
16 kHz 3
FBELP TBD — pA | 0to 70 T
16 kHz 3 —-40to
FBELP TBDb o kA 105 T
20 Freescale Semiconductor
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Preliminary Electrical Characteristics

Table 11. Typical Stop Mode Adders

Temperature (°C)
# Parameter Condition Units | C
-40 25 70 85 105
1 |LPO — 50 75 100 150 250 nA
2 EREFSTEN |RANGE =HGO =0 600 650 750 850 1000 nA
(TBD) | (TBD) | (TBD) | (TBD) | (TBD)
3 |IREFSTEN! — 68 70 77 86 120 HA
4 TOD Does not include clock source 50 75 100 150 250 nA
current
5 [LvD? LVDSE =1 114 115 123 135 170 HA
6 ACMP! Not using the bandgap 18 20 23 33 65 HA
(BGBE = 0)
ADC! ADLPC = ADLSMP =1 75 85 100 115 165 HA T
7 Not using the bandgap
(BGBE = 0)
DAC? High power mode; no load on 500 500 500 500 500 MA T
8 DACO

Not available in stop2 mode.

2.7 PRACMP Electricals

Table 12. PRACMP Electrical Specifications

# Characteristic Symbol Min Typical Max Unit C
1 |Supply voltage Vpwr 1.8 — 3.6 \% P
2 |Supply current (active) (PRG enabled) IbpACT1 — — 60 pA C
3 |Supply current (active) (PRG disabled) IbpacT2 — — 40 A C
4 S_upply current (ACMP and PRG all Ibpbpis — — 2 nA D
disabled)
5 |Analog input voltage VAIN Vgg—0.3 — Vpp \% —
6 |Analog input offset voltage VAIO — 5 40 mV T
7 |Analog comparator hysteresis Vy 3.0 — 20.0 mV T
8 |Analog input leakage current IaLKG — — 1 nA D
9 |Analog comparator initialization delay tAINIT — — 1.0 us T
22 Freescale Semiconductor
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Preliminary Electrical Characteristics

Table 12. PRACMP Electrical Specifications

# Characteristic Symbol Min Typical Max Unit C

10 |Programmable reference generator inputs | Vi,o(Vppos) 1.8 — 2.75 \ —

11 Programmable reference generator setup tPRGST — 1 — ps D
delay

12 Programmable reference generator step Vstep -0.25 1 0.25 LSB D
size

13 Programmable reference generator voltage Vprgout V|/32 — Vin \% P
range

2.8  12-bit DAC Electricals
Table 13. DAC 12LV Operating Requirements

# Characteristic Symbol Min Max Unit Notes

1 | Supply voltage Vopa 1.8 3.6 \Y

2 | Reference voltage VpacR 1.15 3.6 \Y

3 | Temperature Ta —-40 105 °C
Output load capacitance CL A small load capacitance

4 . 100 E (47 pF) can improve the

p bandwidth performance
of the DAC.
5 | Output load current I — 1 mA

Freescale Semiconductor
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Preliminary Electrical Characteristics

2.9 ADC Characteristics
Table 15. 12-bit ADC Operating Conditions
# Symb | Characteristic Conditions Min Typl | Max Unit Comment
1 | Vppap |Supply voltage |Absolute 1.8 — 3.6 \Y,
AV Delta to V, -100 0 +100
2 DDAD DD mv
(Vop-Vopap)
AVgsap |Ground voltage Delta to Vgg -100 0 +100
3 2 mV
(Vss-Vssap)
4 Vrern |Ref Voltage High 1.13 Vopap | Vopbap \Y,
5 VrerL |Ref Voltage Low Vssap Vssap | Vssap \Y,
6 VADlN Input VOItage VREFL — VREFH \Y
CAD|N Input — 4 5
7 Capacitance PF
8 Rapin |INput Resistance — 2 5 kQ
Ras |Analog Source External to
Resistance MCU
9
Assumes
ADLSMP=0
12-bit mode — — 2
fADCK >4 MHz ke
fapck < 4 MHz — — 5 kQ
11/10-bit mode — — 2 KO
fapck > 8 MHz
4 MHZ<fADCK<8 — —_— 5
MHz kQ
fapck < 4 MHz — — 10 kQ
9/8-bit mode — — 5
fapck > 4 MHz kQ
fapck < 4 MHz — — 10 kQ
fapck |ADC Conversion High Speed 1.0 — 8.0
10 Clock Freq. (ADLPC=0, MHz
ADHSC=1)
High Speed 1.0 — 5.0
(ADLPC=0, MHz
ADHSC=0)
Low Power 1.0 — 2.5
(ADLPC=1, MHz
ADHSC=1)

1 Typical values assume Vppap = 3.0 V, Temp = 25 °C, fapck=1.0 MHz unless otherwise stated. Typical values are for

reference only and are not tested in production.
2 DC potential difference.
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Preliminary Electrical Characteristics

2.11 AC Characteristics

This section describes ac timing characteristics for each peripheral system.

2.11.1 Control Timing

Table 19. Control Timing

# Symbol Parameter Min Typicall Max C Unit
1 faus Bus frequency (tcyc = 1/fgys) MHz
Vpp=18V dc — 10 D
Vpp >2.1V dc — 20 D
VDD >24V dc — D
24
2 tLpo Internal low-power oscillator 800 990 1500 D us
period (TBD)
3 texirst External reset pulse width? 100 — — D ns
(tcyc =1/ fSelf_reset)
4 trstdrv Reset low drive 66 x teye — — D ns
5 tvssu Active background debug 500 — — D ns
mode latch setup time
6 tvsH Active background debug 100 — — D ns
mode latch hold time
IRQ pulse width D
7 | tumtwe |+ Asynchronous path? 100 — — ns
«  Synchronous path® 1.5 X toye
KBIPx pulse width D
8 Y, Yl «  Asynchronous path? 100 — — ns
«  Synchronous path® 1.5 X teye
32 Freescale Semiconductor
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Table 19. Control Timing

Preliminary Electrical Characteristics

Parameter

# Symbol

Min

Max

Unit

Typical®

9 tRiser tFall

Port rise and fall time (load = 50 pF)4, Low Drive

ns

Slew rate
control
disabled
(PTXSE =0)

Slew rate
control
enabled
(PTXSE =1)

35 — D

Slew rate
control
disabled
(PTxSE =0)

40 — D

Slew rate
control
enabled
(PTxSE =1)

75 — D

to override reset requests from internal sources.

Typical values are based on characterization data at Vpp = 5.0 V, 25 °C unless otherwise stated.
This is the shortest pulse that is guaranteed to be recognized as a reset pin request. Shorter pulses are not guaranteed

This is the minimum pulse width that is guaranteed to pass through the pin synchronization circuitry. Shorter pulses may

or may not be recognized. In stop mode, the synchronizer is bypassed so shorter pulses can be recognized in that case.

RESET PIN \

Timing is shown with respect to 20% Vpp and 80% Vpp levels. Temperature range —40 °C to 105 °C.

textrst

A

LY

Figure 7. Reset Timing

— Ly —
<L

IRQ/KBIPxX /

IRQ/KBIPx
jy |
- G y—>

Figure 8. IRQ/KBIPx Timing
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2.12 SPI Characteristics

Table 21 and Figure 11 through Figure 14 describe the timing requirements for the SPI system.

Table 21. SPI Timing

Preliminary Electrical Characteristics

No.! Characteristic? Symbol Min Max Unit
Operating frequency fop
1 Master faus/2048 feus/2 Hz
Slave 0 feus/4 Hz
SPSCK period tspsck
2 Master 2 2048 teye
Slave 4 — teye
Enable lead time {Lead
3 Master 1/2 — tSPSCK
Slave 1 — toye
Enable lag time tiag
4 Master 12 — tspsck
Slave 1 — teye
Clock (SPSCK) high or low time twspsck
5 Master teye — 30 1024 teyc ns
Slave teye — — ns
Data setup time (inputs) tsu
6 Master tsu 15 — ns
Slave 15 — ns
Data hold time (inputs) th
7 Master th 0 — ns
Slave 25 — ns
8 |Slave access time® t, — 1 teye
9  |Slave MISO disable time* tais — 1 teye
Data valid (after SPSCK edge) ty
10 Master — 25 ns
Slave — 25 ns
Data hold time (outputs) tho
11 Master 0 — ns
Slave 0 — ns
Rise time
12 Input tri — teye— 25 ns
Output tro — 25 ns
Fall time
13 Input e — toyc— 25 ns
Output tro — 25 ns

1 Numbers in this column identify elements in Figure 11 through Figure 14.

2 Al timing is shown with respect to 20% Vpp and 70% Vpp, unless noted; 100 pF load on all SPI pins. All timing

assumes slew rate control disabled and high drive strength enabled for SPI output pins.
3 Time to data active from high-impedance state.
4 Hold time to high-impedance state.
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NOTES:

1. SS output mode (MODFEN = 1, SSOE = 1).
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 11. SPI Master Timing (CPHA = 0)
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2. LSBF = 0. For LSBF =1, bit order is LSB, hit 1, ..., bit 6, MSB.

Figure 12. SPI Master Timing (CPHA =1)
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Figure 13. SPI Slave Timing (CPHA =0)
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Figure 14. SPI Slave Timing (CPHA =1)
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Preliminary Electrical Characteristics

2.15 VREF Electrical Specifications
Table 24. VREF Electrical Specifications

Num Characteristic Symbol Min Max Unit C
1 Supply voltage Vppa 1.80 3.6 \%
2 Temperature Ta —40 105 °C
3 Output Load Capacitance CL — 100 nf
4 Maximum Load — — 10 mA —
Voltage Reference Output with Factory Vout 1.140 1.160 \% P
5 -
Trim. Vpp =3 V.
6 Temperature Drift (Vmin - Vmax across Tdrift — 10 mv? T
the full temperature range) (TBD)
7 Aging Coefficient Ac — TBD ppm/year C
8 Powered down Current (Off Mode, I — 0.10 HA
VREFEN=0, VRSTEN=0)
9 Bandgap only (MODE_LV[1:0] = 00) | — 75 HA T
10 Low-Power buffer (MODE_LV[1:0] = 01) | — 125 HA T
11 Tight-Regulation buffer (MODE_LV[1:0] I — 11 mA T
=10)
12 Load Regulation MODE_LV = 10 — — 100 uV/mA
13 Line Regulation (Power Supply DC — TBD mV
Rejection)
14 AC TBD — dB
1 see typical chart below.
Table 25. VREF Limited Range Operating Requirements
# Characteristic Symbol Min Max Unit Notes
1 Temperature Ta 0 50 °C
Table 26. VREF Limited Range Operating Behaviors
# Characteristic Symbol Min Max Unit Notes
1 Voltage Reference Output with Vout TBD TBD MA
Factory Trim

40
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