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The bootstrap loader ST10F296E

6.4.5

82/346

Choosing the baud rate for the BSL via CAN

The bootstrap via CAN acts in the same way as the UART bootstrap mode. When the
ST10F296E is started in BSL mode, it polls the RxD0 and CAN1_RxD lines. When polling a
low level on one of these lines, a timer is launched that is stopped when the line goes back
to high level.

For CAN communication, the algorithm is made to receive a zero frame, where the standard
identifier is 0x0 and DLC is 0. This frame produces the following levels on the network: 5D,
1R, 5D, 1R, 5D, 1R, 5D, 1R, 5D, 1R, 4D, 1R, 1D, 11R. The algorithm lets the timer run until
detection of the 5™ recessive bit. In this way, the bit timing is calculated over 29 bit time
durations. This minimizes the error introduced by the polling.

Figure 13. Bit rate measurement over a predefined zero-frame
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Error induced by the polling

The code used for polling is as follows

WaitCom:
JNB P4.5,CAN Boct ; 1f SOF detected on CAN, then go to CAN
; loader
JB P3.11,VaitCom ; Wait for start bit at RxDO
BSET T6R ; Start Timer T6
CAN_Rooc.
BSZ1 PWMCONO. O ; Start PWM TimeroO

(resolution is 1 CPU clk cycle)
JMPR cc_UC,WaitRecessiveBit

WaitDominantBit:
JB P4 .5,WaitDominantBit ; wait for end of stuff bit
WaitRecessiveBit:
JNB P4 .5,WaitRecessiveBit ; wait for 1lst dominant bit = Stuff bit
CMPI1 R1,#5 ; Test 1f 5th stuff bit detected
JMPR cc_NE,WaitDominantBit ; No, go back to count more
BCLR PWMCON.O0 ; Stop timer

; here the 5th stuff bit is detected:
; PTO = 29 Bit_Time (25D and 4R)

The maximum error at detection of communication on the CAN pin is: (1 not taken + 1 taken
jumps) + 1 taken jump + 1 bit set: (6) + 6 CPU clock cycles

The error at detection of the 5" recessive bit is: (1 taken jump) + 1 not taken jump + 1
compare + 1 bit clear: (4) + 6 CPU cycles

In the worst case scenario, the induced error is 6 CPU clock cycles. So, polling could induce
an error of 6 timer ticks.
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The bootstrap loader ST10F296E

6.7 Selective boot mode

Selective boot mode is a sub-case of alternate boot mode.

The following additional check is made when no signature of the alternate boot mode
signature check is correct:
Address 00'1FFCh is read again.

o If avalue 0000h or FFFFh is obtained, a jump is performed to the standard bootstrap
loader.

® If the value obtained is not 0000h or FFFFh:
— High byte bits are disregarded
—  Low byte bits select which communication channel is enabled (see Table 44).

Table 44. Selective boot mode configurations

Bit Function

UART selection

0 0: UART not watched for a start condition
1: UART is watched for a start condition

CAN1 selection

1 0: CANT1 not watched for a start cond'it.sn
1: CAN1 is watched for a start condiiion

Reserved

2-7
Must be programmed to 0 for upward compatibility

® OxXXO03 configures the sei~ctive bootstrap loader to poll for RxDO and CAN1_RxD.

® OxXXO01 configures tt.e se.ective bootstrap loader to poll RxDO only (no bootloading via
CAN).

® OxXX02 configuras the selective bootstrap loader to poll CAN1_RxD only (no
bootloarirg via UART).

® c’ne-\values will let the ST10F296E executing an endless loop into the Test-Flash.

4
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Central processing unit (CPU)

ST10F296E

7
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Central processing unit (CPU)

The CPU includes a four-stage instruction pipeline, a 16-bit arithmetic and logic unit (ALU)
and dedicated SFRs. Additional hardware has been added for a separate multiply and divide
unit, a bit-mask generator and a barrel shifter.

Most instructions of the ST10F296E can be executed in one instruction cycle which requires
31.25 ns at 25 MHz CPU clock. For example, shift and rotate instructions are processed in
one instruction cycle independent of the number of bits to be shifted.

Multiple-cycle instructions have been optimized. Branches are carried out in two cycles, 16 x
16-bit multiplication in five cycles and a 32/16-bit division in 10 cycles.

The jump cache reduces the execution time of repeatedly performed jumps in a loor, 1:om
two cycles to one cycle.

The CPU uses a bank of 16 word registers to run the current context. This henl of general

purpose registers (GPR) is physically stored within the on-chip internal R AM (IRAM) area. A
context pointer (CP) register determines the base address of the Aactiv= iegister bank to be

accessed by the CPU.

The number of register banks is restricted by the availahlz internal RAM space. For easy
parameter passing, a register bank may overlap othe.:.

A system stack of up to 1024 bytes is provided ¢s ¢ storage for temporary data. The system
stack is allocated in the on-chip RAM area, ana it Is accessed by the CPU via the stack
pointer (SP) register.

Two separate SFRs, STKOV and STKUN, are implicitly compared against the stack pointer
value upon each stack access 1or the detection of a stack overflow or underflow.

Figure 16. CPU blo :k ('iagram (MAC unit not included)

AN 16
CPU <:Z> 2 Kbyte
internal
SP MDH R15 RAM
{ STKOV MDL — —
L) STKUN Mul./div-HW | - F— =
| 512 Kbyte . Bit-mask gen. | |- — N\ ' Bank !
Flash Exec. unit — General — N " h
Instr. ptr [~ purpose — lL - JI
memory 4-stage [ registers _| \
pipeline — _]
32 16-bit - |
PSW - RO Bank
<7|“> SYSCON BarteL Shit - i
— R
BUSCON 0
BUSCON1__| ADDRSEL 1 .
USCON2 | ADDRSEL 2 oo
BUSCON 3 ADDRSEL 3 | Bank |
USCON4 | ADDRSEL 4 16 0y
[ Datapg. ptrs |[ Code seg. ptr. | L —
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Analog-to-digital converter (ADC) ST10F296E

Timer output

The trigger output, XADCINJ, is generated when the current value of the timer (XTCVR)
matches the end value stored in the XTEVR register and when the output enable bit is set
(XTCR.TOE = 1). If the output enable bit is reset, no event is generated regardless of the
timer status (the XADINJ pin is kept at high impedance state).

The XADCINJ output trigger event is a positive pulse of 12 CPU clock cycles width (187 ns
@64 MHz). To generate an ADC channel injection it has to be externally connected to the
input P7.7/CC31 (CAPCOM2 capture/compare).

The ADC exclusively converts Port 5 or XPort 10 inputs. If one ‘y’ channel has to be used
continuously in injection mode, it must be externally connected by hardware to Port5.y and
XPort10.y inputs.

4
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Serial channels ST10F296E

15.1.2

184/346

Figure 64. Asynchronous mode of serial channel ASCO
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For asynchranceus operation, the baud rate generator provides a clock with 16 times the rate
of the 2s1avlisiied baud rate. Every received bit is sampled at the 7th, 8th and 9th cycle of
this clock. The baud rate for asynchronous operations of serial channel ASCO and the
sacdived reload value for a given baud rate can be determined by the following formulae:

BAsync = fopy”/ 16x [2+(SOBRS)] x [(SOBRL) + 1]
SOBRL = (fgpy/ 16x [2+(SOBRS)] x BAsync)—1

(SOBRL) represents the content of the reload register, taken as an unsigned 13-bit integer.
(SOBRS) represents the value of the SOBRS bit (0 or 1), taken as an integer.

Using the above equations, the maximum baud rate can be calculated for any given clock
speed. Baud rate versus the reload register value (for both SOBRS = 0 and SOBRS =1) is
described in Table 118 and Table 119 for a CPU clock frequency equal to 40 MHz and 64
MHz respectively.
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System reset

ST10F296E

Warning:

It is recommended to provide the external hardware with a
current limitation circuitry. This is necessary to avoid
permanent damage to the device during the power-on
transient, when the capacitance on V43 pin is charged. For
the on-chip voltage regulator functionality, 10 nF is sufficient.
A maximum of 100 nF on the V45 pin should not generate
problems of overcurrent (a higher value is allowed if the
current is limited by the external hardware). External current
limitation is also recommended to avoid risks of damage in
case of temporary shorts between Vg and ground. The
internal 1.8 V drivers are sized to drive currents of several
tens of ampere, so, the current must be limited by the
external hardware. The current limit is imposed by powel
dissipation considerations (refer to Section 24: Elect ica!
characteristics).

Figure 75 and Figure 76 show the asynchronous power-on tiriing diagrams with boot from
internal or external memory respectively. The reset phas«: xtension that is introduced by
the embedded Flash module, is highlighted.

Note: Never power the device without keeping the RS Tli ! pin grounded as the device could enter
unpredictable states which could permar.e:*y oamage it.

216/346
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ST10F296E

System reset

20.9 Reset summary

Table 132 summarizes the different reset events.

Table 132. Reset events summary

TS| 83 RSTIN WDTCON flags
c| 3°
(=] c
o = S o
Event a |18 & clr|c| |6
« £ 68 Min Max 312|228
o % § ol Jd|wn L =
1 ms (VREG)
0| 0 | N [Asynch.| 1.2 ms (reson. + PLL) - 11110
10.2 ms (crystal + PLL) /
Power-on reset ) N
0 | 1| N |Asynch. 1 ms (VREG) 1 1_|_ AN 110
1| x| x Forbidden
x| x|Y Not applicable
0 | 0 | N |Asynch. 500 ns - o|1|1}1]0
Hardware reset | O | 1 | N | Asynch. 500 ns o|1{1|1]0
(asynchronous) | o | 0 | Y |Asynch. 500 ns - o|1]|1]1]o0
0| 1 ]Y |Asynch. 500 ns | - o(1|1,1]0
1032 + 12 TCL + max (4
] W
1|1 0| N |Synch. | Max(4TC', 509 33) TCL, 500 ns) ojo|1|1]|0
, 1032 + 12 TCL + max (4
1| 1 | N| Synch. | Max ‘4 TCL, 500 ns) TCL, 500ns) ojo0|1|1]0
Short hardware N
rosst | Max(4TCL, 500ns) 1032 ;éf TS%'(‘);SaX (@
(synchronous)(" 1101y i —ynzn. ’ olo|1|1]o0
Activated by internal logic for 1024 TCL
| 1032 + 12 TCL + max (4
Max (4 TCL, 500 ns)
L1 11| Y| Synch. TCL, 500 ns) ojlo|1]1]o0
' Activated by internal logic for 1024 TCL
1032 + 12 TCL + max
1 | 0 | N | Synch. (4 TCL, 500 ns) - o|1|1|1]|0
1032 + 12 TCL + max(
1 1 | N | Synch. 4 TCL, 500 ns) - o(1|11]0
Long hardware 1032 + 12 TCL + max )
resgt 110 Y | Synch (4 TCL, 500 ns) ol1|1|1]o0
(synchronous) '
Activated by internal logic only for 1024 TCL
1032 + 12 TCL + max i
1] 1]Y ] Synch. (4 TCL, 500 ns) o|1]|1]1]o0
Activated by internal logic only for 1024 TCL
'S7i 237/346




ST10F296E Programmable output clock divider

22 Programmable output clock divider

A specific register mapped on the XBus allows the division factor on the CLKOUT signal
(P3.15) to be chosen. This register, XCLKOUTDIV, is mapped on the XMiscellaneous
memory address range.

XCLKOUTDICV register

XCLKOUTDIV (EB02h) XBus Reset value: --00h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

NN N N oW ]

- - RW

Table 136. XCLKOUTDIV register description

Bit Bit name Function

Clock divider setting

7-0 DIV
00h: FCLKOUT = FCPU/DIV+1

The CPU clock is output on P3.15, by default, when (ae, CLKOUT function is enabled
(setting the CLKEN bit of the SYSCON registzr)

By setting the XMISCEN and XPEN biis 2. tte XPERCON and SYSCON registers
respectively, the clock prescaling factor cun be programmed. In this way, a prescaled value
of the CPU clock can be outp'it on ?3.15.

When the CLKOUT function is not enabled (clearing the CLKEN bit of the SYSCON on
P3.15), P3.15 does nct o'nput a clock signal, even though the XCLKOUTDIV register is
programmed.

Ky_’ 247/346




Register set

ST10F296E

Table 140. SFRs ordered by name (continued)

Name Physical 8-bit Description Reset
address address value

CC6IC (b) FF84h C2h CAPCOM register 6 interrupt control register --00h
cc7 FE8Eh 47h CAPCOM register 7 0000h
CC7IC (b) FF86h C3h CAPCOM register 7 interrupt control register --00h
CC8 FE90h 48h CAPCOM register 8 0000h
CCs8IC (b) FF88h C4h CAPCOM register 8 interrupt control register --00h
CC9 FE92h 49h CAPCOM register 9 0000h
CC9IC (b) FF8Ah C5h CAPCOM register 9 interrupt control register --00m,
ccio FE94h 4Ah CAPCOM register 10 0000 |
CC10IC (b) FF8Ch C6h CAPCOM register 10 interrupt control register T-OOh
CC11 FE96h 4Bh CAPCOM register 11 0000h
CC11IC (b) FF8Eh C7h CAPCOM register 11 interrupt cont-oi “e Jisicr --00h
CC12 FE98h 4Ch CAPCOM register 12 - 0000h
CC12IC (b) FF90h cah CAPCOM register 12 inteiri-p: control register —-00h
cCci13 FE9Ah 4Dh CAPCOM register 12 0000h
CC13IC (b) FF92h Coh CAPCOM 'qg’sttr—‘.& interrupt control register --00h
CC14 FE9Ch 4Eh CAPCON! rPgi_ster 14 0000h
CC14IC (b) FF94h CAh CAPCOM register 14 interrupt control register --00h
CC15 FE9Eh 4Fh \ 473;[ "COM register 15 0000h
CC15IC (b) FF96h C3: | CAPCOM register 15 interrupt control register —-00h
cci6 FE60h "% CAPCOM register 16 0000h
CC16IC (b) 16 _(5 BOh CAPCOM register 16 interrupt control register --00h
CC17 FEG32h 31h CAPCOM register 17 0000h
CC17IC b} F162h (E) B1h CAPCOM register 17 interrupt control register --00h
ccts FE64h 32h CAPCOM register 18 0000h
/CL1T4IC (b) F164h (E) |B2h CAPCOM register 18 interrupt control register ~-00h
cCc19 FE66h 33h CAPCOM register 19 0000h
CC19IC (b) F166h (E) B3h CAPCOM register 19 interrupt control register --00h
CC20 FE68h 34h CAPCOM register 20 0000h
CC20IC (b) F168h (E) B4h CAPCOM register 20 interrupt control register --00h
CC21 FEBAh 35h CAPCOM register 21 0000h
CC21IC (b) F16Ah (E) B5h CAPCOM register 21 interrupt control register --00h
CC22 FE6Ch 36h CAPCOM register 22 0000h
CC22IC (b) F16Ch (E) B6h CAPCOM register 22 interrupt control register --00h
CC23 FE6Eh 37h CAPCOM register 23 0000h
252/346 Ky_l




Register set

ST10F296E

Table 143. X registers ordered by address (continued)

Name ::zf:;asl Description 3:; Zt
CAN2TR2 EE82h CAN2 transmission request 2 0000h
CAN2ND1 EE90h CAN2 new data 1 0000h
CAN2ND2 EE92h CAN2 new data 2 0000h
CAN2IP1 EEAOh CAN2 interrupt pending 1 0000h
CAN2IP2 EEA2h CANZ2 interrupt pending 2 0000h
CAN2MV1 EEBOh CAN2 message valid 1 0000h
CAN2MV2 EEB2h CAN2 message valid 2 00ulh
CAN1CR EFOOh CAN1 CAN control register louoih |
CAN1SR EF02h CAN1 status register 0000h
CAN1EC EFO04h CANA error counter "~ |ooooh
CAN1BTR EFO6h CANA bit timing register o 2301h
CAN1IR EFO8h CANT1 interrupt register 0000h
CAN1TR EFOAh CAN testregister 00x0h
CAN1BRPER EFOCh CAN1 BRP ex.en.iun register 0000h
CAN1IF1CR EF10h CAN1 |71 u<—;.’.|mand request 0001h
CAN1IFICM EF12h CAM1 'F1 command mask 0000h
CAN1IFIM1 EF14h CAN1 IF1 mask 1 FFFFh
CAN1IF1M2 EF1h | CAN1 IF1 mask 2 FFFFh
CAN1IF1A1 Srish CANA1 IF1 arbitration 1 0000h
CAN1IF1A2 'EF1Ah CANT IF1 arbitration 2 0000h
CAN1'F1 4 |EFICh CAN1 IF1 message control 0000h

| CAi'IF iDAT EF1Eh CAN1 IF1 data A 1 0000h
| CANTIF1DA2 EF20h CAN1 IF1 data A 2 0000h
CAN1IF1DB1 EF22h CAN1 IF1 data B 1 0000h
CAN1IF1DB2 EF24h CAN1 IF1 data B 2 0000h
CAN1IF2CR EF40h CAN1 IF2 command request 0001h
CAN1IF2CM EF42h CAN1 IF2 command mask 0000h
CAN1IF2M1 EF44h CAN1 IF2 mask 1 FFFFh
CAN1IF2M2 EF46h CAN1 IF2 mask 2 FFFFh
CAN1IF2A1 EF48h CAN1 IF2 arbitration 1 0000h
CAN1IF2A2 EF4Ah CANA1 IF2 arbitration 2 0000h
CAN1IF2MC EF4Ch CAN1 IF2 message control 0000h
CAN1IF2DA1 EF4Eh CAN1 IF2 data A 1 0000h
CAN1IF2DA2 EF50h CAN1 IF2 data A 2 0000h

274/346
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Register set ST10F296E

23.7 Flash registers ordered by name

Table 144 lists all Flash control registers which are implemented in the ST10F296E ordered
by their name. As these registers are physically mapped on the XBus, they are not bit-
addressable.

Table 144. Flash registers ordered by name

Name Physical Description Reset
address value
FARH 0x000E 0012 Flash address register high 0000h
FARL 0x000E 0010 Flash address register low 0000h
FCROH 0x000E 0002 Flash control register 0 - high 0000N
FCROL 0XO00E 0000 | Flash control register O - low X "_')_63;5 o
FCR1H 0x000E 0006 Flash control register 1 - high 0000h
FCR1L 0x000E 0004 Flash control register 1 - low O 0000h
FDROH O0XO00E 000A | Flash data register 0 - high \"“ FFFFh
FDROL 0x000E 0008 Flash data register O - low FFFFh
FDR1H 0x000E 000E Flash data register " - nigh_ - FFFFh
FDRAL 0XO00E 000C | Flash data registe” 1 - low FFFFh
FER 0x000E 0014 Flash r,..cr_'e,( ister 0000h
FNVAPRO 0x000E DFB8 Flash r.cr volatile access protection register 0 ACFFh
FNVAPR1H 0x000E DFB_E - L':Iash non volatile access protection register 1 - high | FFFFh
FNVAPR1L 0x000E DB~ Flash non volatile access protection register 1 -low | FFFFh
FNVWPIRH |0..C70." C-B6 Flash non volatile protection | register high FFFFh
FNVWPIRL 'J}GOE DFB4 Flash non volatile protection | register low FFFFh
FNVW D)(_Rr_‘ 0x000E DFB2 Flash non volatile protection X register high FFFFh
1 F'N\YWPXRL | 0xO00E DFBO Flash non volatile protection X register low FFFFh
i_XT-'ICR 0x000E EO00 XFlash interface control register 000Fh

4
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Register set

ST10F296E

23.10.1

In emulation mode, all XPeripherals are enabled (all XPERCON bits are set). The access to
the external memory and/or the XBus is controlled by the bondout chip.

Reserved bits of the XPERCON register must always be written to 0.

When the RTC is disabled (RTCEN = 0) the main clock oscillator is switched off if the ST10
enters power-down mode. When the RTC is enabled, the RTCOFF bit of the RTCCON
register allows the power-down mode of the main clock oscillator to be chosen (eee
Section 18: Real-time clock (RTC) on page 203).

Table 158 summarizes the address range mapping on segment 8 for programming the
ROMEN and XPEN bits (of the SYSCON register) and the XRAM2EN and XFLASHEN bits
(of the XPERCON register).

Table 158. Segment 8 address range mapping

ROMEN XPEN XRAM2EN XFLASHEN Segmer?*
0 0 x(M x(M Ex‘erna' Imvo-ry
0 1 0 0 Fx*_eiwgl memory
0 1 1 x(M " Reserved
0 1 x( 1 Reserved
1 X0 x sa IFlash (B1F1)

1. Don’t care

XPEREMU register

The XPEREMU register is a wiite-only register that is mapped on the XBus memory space
at address EB7Eh. It cont-aztc with the XPERCON register, a read/write ESFR register,
which must be programn:ed to enable the single XBus modules separately.

Once the XPEN ni. 01 the SYSCON register is set and at least one of the XPeripherals
(except the mcrho.ies) is activated, the XPEREMU register must be written with the same
content cs tho APERCON register. This is to allow a correct emulation of the new set of
featurex introduced on the XBus for the new ST10 generation. The following instructions
miis. be added inside the initialization routine:

if

then { XPEREMU =
XPEREMU must be programmed after both the XPERCON and SYSCON registers in such
a way that the final configuration for the XPeripherals is stored in the XPEREMU register
and used for the emulation hardware setup.

(SYSCON.XPEN && (XPERCON & 0x07D3))
XPERCON }

XPEREMU (EB7Eh) XBus Reset value: xxxxh
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | _ | _ |XPORT|XMISC|XI2C | XSSC | XASC | XPWM | XFLASH | XRTC | XRAM | XRAM | CAN | CAN

EN EN EN | EN EN EN EN EN | 2EN | 1EN |2EN | 1EN
- - - - W W W W W W W W W W W W

290/346

XPEREMU bit descriptition follows the XPERCON register (see Table 5 and Table 157).
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Electrical characteristics

ST10F296E

24.7.3

24.7.4

306/346

Analog reference pins

The accuracy of the ADC converter depends on the accuracy of its analog reference. A
noise in the reference results in the same proportion of error in a conversion. A low pass
filter on the ADC converter reference source (supplied through the Vaggr and Vagnp PIiNs),
is recommended to clean the signal thereby minimizing the noise. A simple capacitive
bypassing may be sufficient in most cases. In the presence of high RF noise energy,
inductors or ferrite beads may be necessary.

In the ST10F296E architecture, the Vager and Vagnp PiNs also represent the power supply
of the analog circuitry of the ADC. An effective DC current is required from the reference
voltage to the internal resistor string in the R-C DAC array and to the rest of the analog
circuitry.

An external resistance on Vageg could introduce error under certain conditions. For this
reason, series resistance is not advisable. Any series devices in the filter netwerk siiould be
designed to minimize the DC resistance.

Analog input pins

To improve the accuracy of the ADC, analog input pins must 2ve \.ow AC impedance.
Placing a capacitor with good high frequency characteris*ics at the input pin of the device
can be effective. The capacitor should be as large as poasitie, ideally infinite. This capacitor
contributes to attenuating the noise present on tha ‘r.aLt pin. Moreover, the source of the
capacitor charges during the sampling phase, whe the analog signal source is a high-
impedance source.

A real filter is typically obtained by usiia 7. series resistance with a capacitor on the input pin
(simple RC filter). RC filtering may ve limited according to the value of the impedance
source of the transducer or Zircuit supplying the analog signal to be measured. The filter at
the input pins must be d:sigred 0 account for the dynamic characteristics of the input
signal (bandwidth).

Figure 99. ADCT input pins scheme

External circuit internal circuit
! \Y
| DD
Channel Sampling
Source Filter Current limiter selection
o
Rsw Rap

Cs

T T

1. Legend:
Rg: Source impedance
RE: Filter resistance
Ck: Filter capacitance
R.: Current limiter resistance
Rsw: Channel selection switch impedance
Rap: Sampling switch impedance
c,: Pin capacitance (two contributions, CP1 and CP2)
Cps: Sampling capacitance
Va: Source voltage
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Input leakage and external circuit

The series resistor used to limit the current to a pin (see R|_in Figure 99), in combination
with a large source of impedance, can lead to a degradation of the ADC accuracy when
input leakage is present.

Data about maximum input leakage current at each pin is provided in Section 24.5: DC
characteristics. Input leakage is greatest at high operating temperatures and generally
decreases by one half a degree for each 10 °C decrease in temperature.

Considering that one count of a 10-bit ADC is about 5 mV (assuming Vagegr = 5 V), an input
leakage of 100 nA acting though an R = 50 kQ of external resistance, leads to an error of
exactly one count (5 mV). If the resistance is 100 k€ the error is two counts (10 mV).

Additional leakage due to external clamping diodes must also be taken into account in
computing the total leakage affecting the ADC measurements. Another contribut'or: io the
total leakage is represented by the charge sharing effects with the sampling ce,jasitance.
The sampling capacitance, Cg, is essentially a switched capacitance with a fr2g:uency equal
to the conversion rate of a single channel (maximum when the fixed chanire! continuous
conversion mode is selected). It can be seen as a resistive path to yroura. For instance,
assuming a conversion rate of 250 kHz and a Cg of 4 pF, a resistence of 1 MQis obtained
(Req = 1/fcCs, where f represents the conversion rate at the sonsidered channel). To
minimize the error induced by the voltage partitioning k 21~ e=n this resistance (sampled
voltage on Cg) and the sum of Rg + Rg + R + Rg\ + Rpp, the external circuit must be
designed to respect the following relation:

Equation 25

Vpx (Rg+Rg+R +Rgy +Rap)/ Req<(1/ 2)LSB

Equation 25 places constraiins cn the external network design, in particular on the resistive
path.

A second aspec: cf the capacitance network must be considered. Assuming the three
capacitances. Cs ~py and Cpy are initially charged at the source voltage Vj (see
Figure 99) v'hen the sampling phase is started (ADC switch closed), a charge-sharing
phenomzna begins (see Figure 100).

rigure 100. Charge sharing timing diagram during sampling phase
—

Ves Voltage transient on Cg

Va
Va2

AV <0.5LSB

® ®

T1< (RSW + RAD) CS << TS

Vaq T2 =R (Cg + Cpy + Cpp)

Ts t

Two different transient periods can be distinguished in Figure 100. They are described
below.
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Figure 111. Multiplexed bus with/without R/ W delay, extended ALE, R/W CS
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Figure 120. SSC slave timing
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1. The phase and polarity of the shift and latch edges of SCLK are programmable. rioL< 120 uses the
leading clock edge as the shift edge with the latch on the trailing edge (SSTF!{ = Ok). The idle clock line is
low and the leading clock edge is low-to-high transition (SSCPO = 0b).

2. The bit timing is repeated for all bits that have to be transmitted or rzceived.
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